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PREFACE 

In the preparation of this non-technical introductory 
report concerning the geology of Nebraska, the writer has 
been actuated by a desire to anticipate the wants of citizens, 
and to prepare something which may be useful and helpful 
to them; and if those who receive this paper will kindly recip- 
rocate by coiTecting errors and offering suggestions, it will 
be helpful in turn in the preparation of future papers on 
special subjects. 

Errors and omissions incident to initial work will be over- 
looked the more readilv if it is known that this work has 

ft. 

been conducted for the past ten years without compensation, 
and in many instances at pei^sonal expense. 

Rigid economy has compelled the omission of many maps, 
figures, and descriptions, but as the State Geological Survey 
grows and comes to enjoy the moral and financial support 
of the people, the writer can look forward hopefully to the 
completion of reports of increasing accuracy and usefulness. 
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HISTORICAL INTRODUCTION 

A history of the Geological Survey of Nebraska is briefly 
told, for its inauguration has been so recent that little is to 
be recorded. Citizens of the state, viewing the common- 
wealth as one rich in agriculture and poor in mines, have 
come to the false conclusion that a geological survey of the 
region is superfluous, if not wasteful. However erroneous 
such a conviction may be, it has served to check state appro- 
priations for making public in printed reports the resources 
of which the state can boast. Prior to April, 1901, no legis- 
lative appropriations had been made, and the work of the 
Geological Survey was conducted at private expense. In 
1891, the writer was appointed Acting State Geologist by 
Governor Thayer, and successively reappointed by Governors 
Crounse and Boyd, and by the legislature of 1893, in which 
year it was enacted that the head i)rofessor of geology at 
the University of Nebraska should be the geologist for the 
state, with the title Acting State (ieologist. At the same 
time there were likewise established the offices of acting stixte 
botanist, chemist, and entouiologist, all of these being purely 
honorary ix)sitions and carrying no salary. 

The w^riter has willingly devoted his vacations and holi- 
days to the state survey as a pure gratuity, his office not even 
being provided with stationery or postage for a voluminous 
correspondence, nor with any means of publishing facts and 
results. Citizens will therefore excuse the tardy appearance 
of formal reports. 

Past conditions were somewiiat reversed in 1899, at which 
time the Regents of the University of Nebraska, in recogni- 
tion of the importance of a geological survey, provided that 
1500 be devoted to this object during the year 1899 and $250 
a year for 1900, 1901, 1902. 

2 



18 NEBRASKA GEOLOGICAL SURVEY 

Those sums, though wholly inadequate to the work 
involved in so magnificent an area, were nevertheless very 
important, and rendered possible certain lines of investiga- 
tion which qtherwise could not have been conducted. In 
the meantime, funds varying from several hundred to one 
thous^ind dollars a year have been furnished the department 
of geology by the Hon. Charles H. Morrill, of Lincoln. This 
private aid was of great importance in supplementing the 
work of the State Geological Survey, inasmuch as it enabled 
the geologist to send parties to various regions to collect 
specimens of fossils, rocks, clays, limes, cements, soils, and 
numerous other resources. 

HISTORY OF THE MORRILL GEOLOGICAL EXPEDITIONS 

Through the generosity of the Hon. Charles H. Morrill, of 
Lincoln, the expeditions sent out annually from the Univer- 
sity of Nebraska, known as the Morrill Geological Expedi- 
tions, have become a permanent organization of the Univer- 
sity. Therefore it is but a fitting mark of respect that a 
rei)ort of these expeditions be given, in order that it may 
become a matter of record. 

Introductory to this work, a private geological excursion 
was undertaken in June of 1891 by the writer, in the interest 
of the Univei-sity of Nebraska. At this time the Daimonelix 
beds of our state were discovered and explored, and the Bad 
Land^ of Nebraska and regions in South Dakota were vis- 
ited, the result being that a very considerable collection was 
made, and several new genera and species found. In May 
of 1892 a second trip (likewise at private expense) was made 
to the Sioux county Bad Lands and to the Daimonelix beds. 
Again a large amount of material was secured and added to 
the collections of the State Museum. At this juncture Mr. 
Morrill proffered liberal contributions for the prosecution 
and continuance of the work. Then followed, during June, 
July, and August of the same year, the first of what has 
become the annual Morrill Geological Expeditions. 

A well-equipped party of seven visited and collected in 
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the Bad Lands of the state and the Daiuionelix beds, con- 
tinuing thence into South Dakota and to the Dinosaur beds 
of Wyoming. 

In 1893, a similar sum given by ilr. Morrill made possible 
the second annual Morrill Geological Expedition, during 
which collections were made in the Khinoceros beds of Kan- 
sas, the Hat Creek Bad Lands, and the fossil Corkscrew beds 
of Sioux county. 

During the third annual Morrill Geological Expedition, 
1894, the party drove from Hot Springs to the liig Bad 
Lands of South Dakota, where some six or eight weeks were 
spent; thence to the Black Hills and beyond into Wyoming 
and Montana, the result of the expedition being the accumu- 
lation of a large amount of material of great variety, 
including fossils, minerals, rocks, etc. 

In 1895 the party constituting the fourth annual Morrill 
Geological Exi)edition continued work from the Daimonelix 
beds and the Little Bad l^ands of Nebraska to the Big Bad 
Lands of South Dakota, and thence to the Black Hills and 
beyond. This was the largest and best equipped party as 
vet sent into the field. 

In 1896 the fifth annual Morrill Geological Exp(^dition 
extended its work to eastern fields, after spending some time 
in the Carboniferous of Nebraska. 

In the summer of 1897 the members of the sixth annual 
ilorrill Geological Expedition again visited and (*oll4»cted in 
the Big Bad Lands of South Dakota, the Black Hills region, 
the Little Bad Lands, the Daimonelix beds of Nebraska, and 
beyond into Wyoming. 

In 1898 the seventh expedition was influenced by the 
Trans-Mississippi Exposition in Omaha, and the museum 
force and assistants in the geological department became 
interested in the preparation of exhibits illustrating our 
natural resources. The quarries of the state, more particu- 
larlv those of southeastern Nebraska, were visited, and im- 
portant economic sets of building stones, clays, soils, etc., 
were added to the Morrill collections. 
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The members of the eighth expedition, 1899, were divided 
into five distinct parties, two of which were provided with 
teams and camp accoutrements, the other parties going by 
rail from place to place. A party of two followed the Da- 
kota Cretaceous from Oklahoma to South Dakota. Another 
drove through the quarry regions in southeastern Nebraska. 
A third party spent the summer collecting Bryozoa in the 
Carboniferous. A fourth party spent some weeks collecting 
invertebrate fossils in the Carboniferous exposures, while 
the director, with an assistant, visited fields in Wyoming, 
Montana, Dakota, and Nebraska. Over two hundred boxes 
of excellent material were thus added to the collections of 
the State Museum. See fig. 1. 

In 1900, work, though chiefly confined to the Carboniferous 
area, was extende<l bevond the state into Colorado, Wvom- 
ing, Utah, South Dakota, Kansas, and Iowa, as shown in 
fig. 2, and a large amount of valuable material was obtained. 

In 1901 the assistants found the extraordinarv heat of that 
summer hard to bear, and active work was soon suspended. 
However, the quan*ies along the Platte from South Bend 
eastward were visited. Later in the s(»ason the writer made 
a tour of the fossil fields and mining regions in Colorado, 
Utah, and New Mexico. The work of 1902 was confined to 
restricted areas in the Carboniferous. 

The years 1901 and 1902 mark the decline of the Morrill 
Geological Expeditions, for the simple and sole reason that 
the State Museum is located in a building particularly liable 
to destruction by fire, and hence ^Mr. Morrill has decided to 
temporarily withhold his patronage. As it is, there is 
little incentive for private citizens to invest money in 
expensive cases and valuable specimens for their state. 
Such generous gifts as these, when withheld, are a loss to 
any community, especially since but few citizens in a com- 
monwealth are so magnanimous as to transfer much of their 
private property to the state. When fire risks are so appar- 
ent, it is greatly to be hoped that the state may soon find it 
expedient to protect its valuable general museum and its 
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agricultural museum in suitable quarters. Since 1900 the 
Morrill Geological Exi)editions have been self-sustaining by 
the sale of several hundred dollars' worth of duplicate 
specimens. 

REPORT ON THE INITIAL WORK OF THE STATE GEOLOGICAL 

SURVEY OF NEBRASKA 

In a state such as Nebraska where there is no "mineral" — 
a term which in the West has come to mean gold and silver — 
it is dilHcult to convince the masses that there is the least 
possible economic importance in a State Geological Survey. 

If "mineral" did occur, apathy could much more easily be 
overcome, and the appeals for a survey would find more will- 
ing and receptive ears. But something stronger than apathy 
is encountered in the prejudice Avhich has been engendered 
against a state survey by men who have sought to establish 
such for the evident purpose of holding oflice; that is, of 
making a political job of it. This prejudice seems justifiable; 
nevertheless, it is none too easv to live down. 

A good many years have passed since our admission to 
statehood, yet Nebraska, a commonwealth greater than all 
New England, has never made an allowance of any kind 
for a state survey, not even for its unavoidable expenses, so 
that literally not so much as one cent has ever been voted 
for such work until now. Even moral supix)rt has been 
Avithheld, save that the titles acting botanist, acting chem- 
ist, and acting geologist have been conferred, these titles 
being the sole emoluments of office. However, the prelimi- 
nary work of a survey, which has engaged the writer's atten- 
tion for successive summer vacations since 1891, has recently 
received from the University of Nebraska encouraging recog- 
nition and an allowance, which, though small, is substantial. 
For the biennium of 1899 and 1900, $1,000 was allowed by 
the Board of Regents for the initial work of the University 
Geological Survey. The sum of $500 a year may seem ridicu- 
lously small, yet it made possible several lines of work. 
Camp outfits were obtained for several field parties, one of 
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which spent the summer examining gravel pits, clay pits, 
quarries, the water supply, and geology of the southeastern 
or Carboniferous counties of Nebraska. At each quarry, pit, 
and exposure, photographs were taken, measurements and 
sections made, notes recorded, and liberal samples taken 
from the soil and subsoil down through everj' layer. 

One hundred and fifty localities were thus examined; the 

specimens obtained from each quarry were mounted in order 

upon large wooden tablets properly made and finished, each 

being seven feet high by one foot wide. These are placed 

permanently on exhibition to illustrate the rock and clay 

resources of the state. A second party, cooperating in the 

interest of the Morrill Expedition of that year, was provided 

with team and camp outfit, and drove from Oklahoma 

through Kansas, Nebraska, and northwestern Iowa into 

South Dakota, following the Dakota Cretaceous. Over one 

hundred boxes of material were collected, with the result 

that new forms were found, some valuable rock-bearing beds 

located, and one of the largest known collections of 

Cretaceous leaves made, numbering about five thousand 

specimens. 

A third party spent the spring and summer collecting the 
fossil Bryozoa in the Carboniferous exposures, with the 
result that some thirty localities were visited and a large 
collection made, representing over forty species, several 
being new. 

A fourth party visited quarries in the Carboniferous and 
Permian, for the sole purpose of collecting fossils. Over 
twenty thousand of the commoner species were procured, 
some of them apparently new to the state, with three or four 
species supposed to be undescribed. The Acting State Geol- 
ogist visited all quarters of the state and attempted to cor- 
relate w^ork as far as he was able. Freezing and pressure 
tests of the mortar, cement, and building rocks collected 
during the summer Avere made, and this investigation has 
yielded some useful, if not important, results. 

In spite of the phenomenal heat of the summer of 1901, 
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Fig. 3. — Tablet with section of Jamee Crawford ft Son's quarry, Wy- 
more. Neb., with samples of eacb layer from hoII and Bubsoll through the 
loess and drift into the Permian. 

Fig. 4. — Tablet with section of J. M. Jamison's quarry, Valparaiso, 
Neb., with samples of each layer from soil and Bubsoll through drift into 
alternating layers of lime rocic and shale of the Benton. 

Fig. 6.— Tablet with section of Buildera' Brick Mfg. Co.'b clay pit, with 
samples of cla; and Qnlshed products. 
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which was of such intensity and duration that active work 
in tJio Held was finally suspended, fair progress was made. 
A miuest for funds, amounting to f 1,200, for publishing the 
first n^ports of the State Geological Survey was presented 
to the legislature, and was passed without comment or dis- 
sent. This may be recorded as the first sum voted by the 
state for the examination and publication of its resources, 
and, though small* it helped to make possible the initial work 
of the State Survev. 

Such field work as could be accomplished in the season of 
15)01 was conflneil to the eastern counties, where occur 
the givatest number of quarries, clay pits, and exposures. 
Likewise* the work of 1902, conducted chiefly by Dr. Condra, 
was confined to the quarries of southeastern Nebraska, these 
Inking of (^special economic importance. 

Kvi(h»iitly sufticient time has elapsed in the history of the 
Xebraska CJeoIogical Survey for the accumulation of both 
material and facts; data and statistics have been ol)tained 
and (experiments conducted, and a large numl)er of manu- 
script r(»i)ort,s prepared by the various workei's of tlie geologi- 
cal statt*. These are to be compiled and published as rapidly 
ns means will allow. Among the first of these to receive 
attention will be ar(»port on the building stones of Nebraska, 
U) be followed by a similar report on the clays. Other reports 
ar(» to follow in regular order until our resources, ranging 
fi'om water to minerals, rocks, and soils, are made known in 
publisli(»d form available for the use of present as well as 
l^rosiicctive citizens. 
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THE STATE GEOLOGICAL SURVEY AND ITS 

PRACTICAL RELATION TO THE 

PEOPLE OP NEBRASKA 

Unfortunately hitherto Nebraska has made no appropria- 
tions for the geological survey of its resources. It is often 
said that no other state in America has so persistently 
ignored the importance of making its resources known, in 
order that they might be developed. This results largely 
from the fact that coal, the baser metals, and precious ores 
do not occur in paying quantities. But why neglect other 
valuable resources? It is just as honorable to get gold from 
a good slom* (juarry as to get it from a gold mine. The 
money received from clay and clay products is far greater 
than that from the combined gold and silver mines of the 
United States. 

>A'hy, then, should not the state pay some attention to its 
extensive beds of clay, stone, cement, ochre, etc.? In that 
event it would come about that we need not buy so much 
brick of Illinois, Iowa, ^Missouri, and Kansas, but instead 
could patronize our own people. Nor Avould we need to ship 
stone froju neighboring states, particularly Kansas, when 
precisely the same stone is lying unused in our own 
undeveloped quarries. 

Neglect of our resources is a mistake which comes home to 
us the more forcibly when we see that our increase of popu- 
lation, at the time of the last census, was small, while that of 
neighboring states makes a far better showing. This has a 
direct relation to our undeveloped resources, for developed 
resources always insure stability for a commonwealth. 

If the crops fail, men can find employment in the quarries, 
brick yards, tile kilns, lime kilns, paint works, cement works, 
etc., and need not be driven by adversity from our state to 
the quarries and mines of Kansas, Iowa, Colorado, South 
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Dakota^ and elsewhere for employment, adding to their popu- 
lation and subtracting from ours. Those unfamiliar with the 
duties of the geologist have little idea of the amount of work 
done or of its close relation to practical affairs. For in- 
stance, many real estate transfers pass through the office 
of the state geologists, for non-residents often refuse to pur- 
chase property until the state geologist — whom they view as 
a fair and wholly disinterested person — has pronounced judg- 
ment upon it, and has thus given assurance that the prop- 
erty in question is as represented. As many as six transfers 
have been made in the geologist's office in a single day. 

Firms in every city write to the geologist concerning places 
in which to locate a growing business, and also inquiring 
where everv imaginable kind of natural resource can be 
obtained. 

Sheep men and cattle men write from various states to 
learn about the conditions in this county or that. In short, 
in a thousand ways the work of the geological survey is 
closely in touch with the practical and economic interests of 
the people. 

Six months after the first report of the geologist of Illinois 
was published, some eighteen to twenty thousand more per- 
sons were employed than before, due wholly, it is said, to the 
rapid development of resources brought to light by this one 
report. It had, of course, a most salutary effect upon the 
rapid settlement of that state. 

Assuredly it is a matter of fundamental importance to this 
state, and can be conducted at a relatively small expense. 

For the past ten years the geologist has conducted this 
service gratuitously, and without funds from the state with 
which to work. Nine summers in the field without pay, and 
the balance of the year devoted to the work of teaching, exam- 
ining deposits for citizens, and answering a voluminous cor- 
respondence, mean hard, continuous work, rendered the 
more arduous by lack of funds. It is certain that when all 
the facts are properly presented to the legislature the 
Geological Survey of Nebraska will receive support. 
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While we all recognize that practical men, such as miners, 
quarrymen, cjay workers, and, above all, farmers, are worthy 
of first consideration, inasmuch as they must blaze the way 
in the work of development, yet we must not ignore the needs 
and demands of the merchants, lawyers, doctors, and teach- 
ers of Nebraska. The most pressing demand for geological 
reports comes from the farmers and teachers of the state, 
which only emphasizes the educational as well as the 
practical value of all such work. 

Many letters from the farm and ranch received at the office 
of the geologist practically amount to appeals. Sons and 
daughters write that they are remote from the centei^s of edu- 
cation, from reading rooms and libraries, that for prudential 
reasons they have been denied the benefits of higher educa- 
tion, but that nevertheless they have not lost their ambition 
to learn, and beg for state reports, even courteously offering 
to pay for any such which Avould enable theui to better under- 
stand the resources of their state, and to account rationally 
for the phenomena around them. Teachers are constantly 
asking for geological reports in order to become better 
informed concerning the geological conditions, and thus be 
enabled to satisfy the various inquiries of pupils and parents. 

When firms send representatives from eastern cities to the 
State Museum to consult the geologist and to examine the 
core of the Lincoln test well before taking contracts for deep 
drilling, it shows the work of the state geologist is eminently 
practical. AVhen members of an eastern firm visit the office 
of the geologist to learn the nature of the ground in which 
they must dig, before making bids or taking contracts for 
setting posts and putting up woven wire fences to protect 
people and stock from danger from passing trains along a 
railroad line, you say this is practical geological work, too. 
But what, pray, omitting other examples, has been more 
genuinely practical to everyone of us than the simple educa- 
tion received in the public schools? The training received 
there is put to practical account every hour of our lives, 
whether we are conscious of it or not. If published reports 
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In certain places large niinibers of Russians, elsewhere 
Bohemians, Swedes, and people of oUht nationalities, possess 
hirge tracts. In every such settlement one invariably finds a 
foreign miner or two who assures the i)eople of his national- 
ity that the surface configurations resemble those around the 
coal mines in the old countrj^, the direction of the fences, and 
the growth of the bushes and vines is identical, also the occur- 
rence of dark clays and shales. No amount of advice can 
shake tlieir faith in the discernment of this practical man, 
and we have known these same foreigners, who make most 
lionorable and prosperous citizens, to sacrifice their farms 
and liomes in their determination to i)r()ve their theories 
about the existence of coal in their region. 

This is not confined to our fonngu i)opulatiou, for few of 
them are em[)loye<l in such useless and uuprofital)h,' pursuits 
as our own people, but they an^ mcMitioued in particuhir, 
because their case seems all the more unfortunate when 
everything is lost through a foolish infatuation. When men 
hav(* their minds made up it is all the harder to r(\ison Avith 
them in a strange tongU(% and they will not be convinced of 
the inutility of their undertaking. If one* begins to show 
them Avhy coal, oil, gas, or the prcnions ores an^ not to be 
exp(*cted, immediately his hcan^s begin to snsi)ect his mo- 
tives, and the charge! is preferred ov(»r and over again that 
in giving such a<lvice the members of the Survey are acting 
in the interests of railroads or other corporations, and this 
acts as a stimulus to greater activity on tin* part of the pros- 
l)ector. We have known ])arties to sink shafts as far as they 
(*ould dig or drill, at expens(»s varying from a few hundred 
to five thousand dollars,and,aft(»r actual exix^i-iments showe<l 
them that nothing could b(» found, they cheerfully dug a sec- 
ond, third, and fourth tinu», all within an acre of ground, and 
at a total loss. All of this waste was directly owing to some 
])ractical miner Avho based his judgment on such things as 
slope of ground, in blissful ignorance of evid<*nce, and lack 
of [)roof from deep Ixu'ings and wells in his vicinity, and 
who was totally uninfornu^d of the geology of the place or 
■he laws which govern deposits. 
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Sometimes it is arranged that the expenses shall be pro- 
rated; hence the burden of the cost falls not upon the indi- 
vidual, but upon a community of farmers. This arrange- 
ment, though wasteful and sadly misguided, is not so apt to 
lead to financial embarrassment. When the individual ven- 
tures to assume financial risks to the amount of several thou- 
sand dollars, it is too apt to mean a mortgage on his prop- 
erty, which often foreshadows bankruptcy. These cases come 
so frequently under the observation of a state geologist that 
he is strongly inclined to speak feelingly on the subject. 
Finding everything lost, or in danger of foreclosure, appeal 
for aid is made to the governor or to the state university. 
But no funds are provided for the prosecution of private 
mining ventures, especially in a state so peculiarly 
agricultural. 

A prospect hole, though costing several thousand dollars 
and yielding nothing material in return, is not to be viewed 
as a total waste of good money, for it furnishes the geologist 
with valuable information concerning the strata passed 
through, and warns tlie community of the inutility of neglect- 
ing regular avocations, and hazarding property and time in 
mining schemes in regions Avhere it can be foretold, Avithout 
the expenditure of a dollar, that the undertaking must end in 
disappointment and failure. 

Cases have been known in Nebraska where individuals 
have spent as much as twenty thousand dollars each pros- 
pecting for coal, chiefly in the Pierre shale, which is destitute 
of coal. The shales of the Pierre and Benton are dark, to be 
sure, but so are manv other barren beds dark. A dark color 
is not proof nor even evidence of coal, and no one is justified 
in following his own fixed belief, basing his judgment on so 
superficial a thing as color or texture. No one can afford to 
found a costly enterprise on mere hope. 

Numerous small companies are organized annually to drill 
and dig, and yet this long-continued, strenuous, and costly 
effort, though yielding a little negative information, has pro- 
duced nothing material as yet. Probably no two years have 

3 
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witnessed the launching of more mining schemes than those 
of the past biennium, companies having been formed in most 
of the towns of any size in the state. The bulk of such enter- 
prises is reported from the eastern and southern edges of the 
state, very few being found in central, northern, or north- 
western Nebraska, Probably the wise and liberal bounty 
offered by the state for the discovery of a good workable bed 
of coal is responsible, in part, at least, for the coal fever. At 
any rate, samples of "coaF' are often submitted at the olHce 
of the State Geological Survey and the bounty claimed. It 
should be explained that most of this is not coal at all, but 
simply a dark carbonaceous shale which would serve for 
brick better than fuel. 

Though exact figures are never obtainable, yet the Geolo- 
gist feels warranted in reporting more than one hundred 
tjiousand dollars involved in the mining ventures of this state 
during the past two yeai's. To add to the expense, a good 
many people have employed mining experts to travel from 
Chicago, Denver, and elsewhere to pass on "coal proposi- 
tions" in Franklin and other counties where coal is least to 
be expected. If this were productive employment of capital, 
less would be said, but as it is we must regret this misuse of 
good money, and regret more than ever that more funds are 
not available for the furtherance of the geological survey, in 
order that it may do the double duty of checking needless 
expenditure in prospecting, and of making known the state's 
resources for those who wish to aid in developing them. It 
can not be gainsaid that enough money is spent each year in 
useless prospecting to make a superb survey of the state as a 
whole, and enough is wasted in ten years to make an exact 
survey by counties. 

The gold excitement has claimed many victims in Ne- 
braska as well as in Iowa, Kansas, and Missouri during the 
past few years. As nearly as the writer can learn, this has 
been fostered by certain concerns outside of the state. Still, 
it has resulted in a great deal of disturbance of the peace and 
quiet of many places. Nearly every town from Milford w^est- 
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ward has had its excitement, and the papers of the state have 
made lengthy reports on the rich placer diggings of Nebraska. 
Of course, there is some gold in the state, and it is interest- 
ing to know the fact, but it is gold in commercial quantities, 
rather than interesting occurrences of it, which aflfects a 
commonwealth. 
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PHYSIOGRAPHY 

GEOGRAPHICAL POSITION 

It may be inentioned briefly for the instruction of pros- 
pective citizens, and for others unfamiliar with Nebraska, 
that, in point of size at least, it ranks with the largest states 
in the Union. It is a grand expanse of country, rivaling an 
empire in size, situated in the geographical center of the 
United States proper, extending northward from the fortieth 
to the forty-third degree of north latitude, and westward 
from the ninetv-tifth to the one hundred and fourth decree 
of longitude, west from Greenwich, measuring in miles 208 
from nortli to south, and 440 from east to Avest, and includ- 
ing within its boundaries 77,000 square miles (49,000,000 
acres). This exceeds the area of all New England by 11,000 
square miles. 

It is bounded on tlie north by South Dakota, on the south 
by Kansas and Colorado, on the east by Iowa, from which 
it is separated by tlie Missouri river, and on the west by 
Colorado and >Vyoming. 

It may not be out of place to mention just enough of the 
history of Nebraska to show that it was included within 
Louisiana, celled to the Uniteil States by France, April 30, 
1803; explored by Captains Lewis and Clark, 1804; organ- 
ized as a territory with certain extensive Indian reserva- 
tions in 1854, when settlement began; had a population of 
28,841 by 18G0; admitted to the Union as a state on March 
], 1867, with a population of 60,000, and at the present 
writing has a population of over 1,066,300. 

Those who have traversed the state in all directions find 
its possibilities commensurate with its magnificent dis- 
tances, although a wholly different impression was formed 
of this region in the outset. Then it was viewed as a desert, 
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but the conditions which conspired to make it such have 
completely changed. Then it was a region trampled by herds 
of such size that 500,000 buflfalo have been counted in a 
single band. The result of such vast herds was over-grazing 
and trampling, which damaged and killed the grass, espe- 
cially during periods of drouth. Insects which are destroyed 
by continued cultivation, and which are very injurious to 
vegetation, were unrestricted, and nothing can exaggerate 
their numbers or their ravages. The tribes were accustomed 
to burning the prairie grass, which added to the work of 
destruction, and left the ground bare and exposed to the 
sweeping wind, converting the region into one of creeping 
and shifting sand dunes. 

Settlers can still remember Avlien this was true of Kansas 
and Nebraska, and the very regions in these two states which 
were wandering sand dunes in their day are now so well set 
with valuable grasses that a shifting sandhill is worthy of 
comment even in the heart of the sandhill region. Times 
have changed, and with them the western desert to such an 
extent that wliere once the sandhills Avere Avorst, now the 
grazing lands are best, and where the desert was now there 
are not only grazing lands, but farms and homes, villages 
and towns. 

TOPOGRAPHY 

The surface configurations of Nebraska and the general 
relief of its surface are very unlike the popular conception 
of a prairie as being level as the floor. Though very level in 
places, it is surprisingly rolling and even broken elsewhere, 
or cut into canyons, ridges, and buttes. Instead of the 
monotony of scenery which the tourist pictures to himself 
there is found a surprising diversity. Mountain scenery is 
beautiful, it is true, but there is nothing much more pro- 
foundly impressive than the vast stretch of the ocean and 
the great billows of the prairie. It is magnificent and inspir- 
ing to such a degree as to make it seem unquestionable that 
the unmeasured outlook of the great plains must broaden 
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the minds of its inliabitants infinitely more tbao can be the 
case with those "who live in places so hemmed in as to be 
necessarily narrowing in their influence. 

While there are no mountains within the state, it must 
not he forgritten that the entire western half of Nebraska is 
mostly mountain high, and that there are hills and ridges of 
great ruggedness to diversify the landscape. Pine Ridge being 
4,000, and Wild Cat mountain 5,300 feet high. 

The lowest point is the water level of the Missouri river 
in the southeastern point of Nebraska, the altitude of which 
is eight hundred and ten feet. Thence to the westward the 
state rises at the nearly uniform rate of, say, eight or ten feet 
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Fig. 0. — A map of Perkins county, Nebraska, used as an eiampleof thetype 
of map which hast been btandard in the state for years. Erase the imaginary 
lines and little or nothing remains. Such maps convey no information to res- 
ident or prospective citizens, and yet they mnst be used until the geologic 
and topographic survey can replace them by accurate maps. Compare this 
map with the one represented in Fig. 7. 

to the mile. Thus, one passes insensibly from 1,000 to 5,000 
feet of elevation above sea level. The elevatitms as we go 
westward approximate closely to 1,000 feet of elevation for 
each 100 miles. The grade is six feet per mile for the first 
hundred miles, seven fifet for the second humlred, eight for 
the third, ten for the fourth, and eighteen to twenty for the 
last fifty miles. Along the eastera border the ascent is very 
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gradual, being but a foot or so to the mile. Along the west- 
ern border it is several feet to the mile as one pasHes north- 
ward. 

I'OPOGKAPHIC MAPS OK NEBRASKA 

It is often of great importance to have exact maps of cer- 
tain regions, so, in the interest of teachers, business men, 
and farniei-s, it should he explaiueil that the Unite*! States 
Geological Survey has lUiide arrangements wherehy any jxt- 
son can procure these maps. This is a most advantageous 
an-angement since it enables all of us to become possessed of 
maps of the utmost accuracy, and which, though costly, are 
fumislietl at a nominal price. 
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Fig. 7. — A map showinx io a simplified way, and without colors, the main 
featareBof maps produced by the United States Geological Sarveyatidfoi' nse 
by the State Geological Survey. Such maps as tbeee furniith exact informa- 
tion for guidance of resident and prospective citizens alike. Compare with 
fig. 6. These maps show the elevations and depreasione of the enrfuce; the 
rivers; the perennial and periodic streams ; the artesian basina, wells, springs, 
lakes, and even the mursheB. All roads, trails, irrigating canals, qnarries, 
day pits, gravel pits, and other deposits are correctly shown, thus fnrniahing 
» tanA of exact information. 
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The United States fJeoIogical Survey' lias been engaged 
since its organization in malting a toi>ographic survey and 
map of the United States. The unit of survey is a quad- 
rangle 15', 30', or 1° in extent each way, covering an area of 
one-sixteenth, one-fourth, or one "square degree." The unit 
of publication is an atlas sheet 16J inches wide by 20 inches 
high, and each sheet is a topographic map of one of the above 




0-50 ft. 50-100 ft. 100-150 ft. 150-200 ft. 200-2.W ft. 



Fig. 8. — A map HhowinK several farms, with draws and streams, etc. By 
means of eneh a map as this a, farmer can tell even the depth to wster on any 
part of bis fiirm. This fignre, cdnpled with fig. 7, will help to show the gen- 
eral plan of the maps of the United States Geological Survey, which are avail- 
able for nae in the btate Survey. 

areas. The scale of the full degree sheet is 1:250000, that 
of the 30' sheet is 1 :125000, and that of the 15' sheet 1 :C2500. 
A sheet is designated by the name of some well-kuowu place 
or feature appearing on it, and the names of adjoining pub- 
lished sheets are printed on the mart^ins. The maps are 
engrtived on copper and printed from stone, in three colors. 
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The cultural features, such as roads, railroads, cities, towns, 
etc., as well as all lettering, are in black; all water features 
are printed in blue, while the hill features are shown by 
brown contour lines. The contour inten^al varies with the 
scale of the map and the relief of the country. Majis of 
limited areas economically important are sometimes pub- 
lished which are not in conformity with the general scheme 
outlined above; these are called special maps. 

The progress of this work in Nebraska is shown on the 
index map, fig. 9, where the large rectangles represent 30' 
sheets and the smaller ones 15' sheets. Each of the former 
shows a tract (quadrangle) 30' in extent each way (one- 
fourth of a "square degree'- ), or about 880 square miles, the 
area varying Avith the latitude. The scale is 1:125000, or 
about 2 miles to 1 inch, and the contour interval is 20 
feet. Each of the sheets represented by the small rectangles 
shows a quadrangle 15' in extent each Avay (one-sixteenth 
of a "square degree''), or about 220 square miles. The scale 
is 1:62500, or about 1 mile to 1 inch, and the contour inter- 
val is 20 feet. The suiall rectangles occurring within the 
larger ones, on the index nuip, indicate that sheets on both 
scales have been i)ublished for those areas. The whole num- 
ber of sheets published is 36. 

An act of Congress approved February 18, 1897, prescribes 
that the maps shall be disposed of by siile. They are sold 
at the rate of fioc cents a sheet of standard size. For 100 
or more in one order, whether of the same sheet or of dif- 
ferent sheets, the price is two cents a sheet for the standard 
size. Special maps and those of larger size are sold at pro- 
portionate rates and same conditions of discount. Prepay- 
ment is required, and may be umde by money order, payable 
to the order of the Dircn^tor of the United States Geological 
Survey, or in cash — the exact amount. Checks and postage 
stamps can not be accepted. 

When maps ordered are not in stock the right is reserved 
to substitute other sheets, rather than return verv small 
sums of money by mail, unless directions to the contrary are 
given in the order. 
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Similar topographic surveys have been made in other 
states, and maps are likewise obtainable of the United States 
Geological Survey on the same terms. Kanchmen and others 
doing business both within and beyond the state may find it 
advantageous to procure occasional maps of certain regions 
in neighboring states. 

Among the sheets shown on the index map is the following 
special sheet: Omaha and vicinity, Nebraska-Iowa. — This 
map covers an area of about one-eighth of a "square degree." 
Its size is 22 x 31 inches. Scale, 1:62500, or about 1 mile 
to 1 inch; contour interval, 20 feet. In the summary 
(given on first page) of number of sheets this map is 
counted as two sheets. Price, 10 cents. In lots of 50 or 
more the price is 4 cents each, but the reiluced or wholesale 
rate is not allowable on orders for maps amounting to less 
than f2. This (Miables teachers and business men of Omaha 
and vicinity to procure maps of the highest grade at a small 
cost. 

Maps of the United States are also to be had in a similar 
manner. 

A wall map (in three sheets), size 49 x 7G inches, on a 
scale of 40 miles to an inch, approximately. This map is 
publishcHl either with or without contours. Price, GO cents; 
100 or more, 24 cents each. 

A small map, 18 x 28 inches, on a scale of 111 miles to 
an inch, approximately; published either with or without 
contour's. Price, 10 cents; 100 or more, 4 cents each. 

A hypsometric map, same size, scale, and price as next 
above. 

A small base map, 11 x 16 inches, on a scaler of 204 miles 
to an inch, approximately. Price, 5 cents; 100 or more, 2 
cents each. 

While no geological folios of Nebraska have been pub- 
lished as vet bv the United States Geoloincal Survev, it is 
well to make the fact known that many folios of other regionft 
are in print and are obtainable. 

Geologic maps corresi)onding in position and area with 
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the topographic maps are being published in the form of 
folios. The areal geology, underground structure, and min- 
eral deposits are represented by colors and patterns. No 
folios covering quadrangles in Nebraska have as yet been 
issued, although several are in preparation, A general cir- 
cular on geologic folios may be had on application to the 
United States Geological Survey. 

Any correspondence relative to maps or folios should be 
addressed to The Director, United States Geological Survey, 
Washington, D. C. 
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Fig. 10. — A map of the Htate ehowinR above the regions known as hnmid, 
admi-arid and " arid" (there la no elrlctly arid re^^on within the state), show- 
iDg below the precipitation and evaporation. The average preiipitation ia 
23 Xi inches a year. The average evaporation ii4 feet, — After Swezey and 
lioveland. 

CLIMATE 



The climate of a country bears a close relation to its hydro- 
graphic, agricultural, and sanitary conditions, and a brief 
synopsis of our climate must not be omitted in this connec- 
tion, especially since it admits of the correction of errors, 
which, though of long standing, are as misleading as they 
are detrimental to the reputation of the sttite. 

The attention of readers is directed to the very favorable 



PHYSIOGRAPHY 45 

report entitled "The climate of Nebraska, particularly in 
reference to the temperature and rainfall and their influence 
upon the agricultural interests of the state." Ex. Doc, No. 
115, 51st Congress, 1st Session, 1890. 

It is said that Nebraska, lacking mountain ranges and 
large forests, has the physical conditions which insure a 
homogeneous climate. It is strictly an inland or continental 
climate, being 1,600 miles from either ocean, 800 miles from 
the Gulf of Mexico, and 500 miles from the Great Lakes. 
"In contradistinction to marine climate the term implies, 
for Nebraska, winters of considerable severity, summers of 
unusual warmth, rainfall in limited quantities, marked and 
sudden changes of temperature, large seasonal and daily 
temperature ranges, and dry, salubrious atmosphere, with a 
small percentage of cloudiness, and a large percentage of 
sunshine." 

Nebraska is the geographic center of the United States 
proper, and, considering its remoteness from the sea, its 
climate has characteristics which are remarkably constant. 

Prech^itation. — The moisture precipitated as rainfall 
over Nebraska is derived directly or indirectly from the Gulf 
of Mexico. The variation in rainfall in different sections of 
the state exerts a strong control over the character of creeks 
and rivers, plant and animal life, and the activities of man 
in the respective regions. Nebraska is much more favored 
in the matter of precipitation than is generally known, the 
annual rainfall of the state being over twenty-three inches, 
distributed as shown in fig. 10. 

Nebraska has an advantage over many states in that the 
rainfall is most plenteous at the critical months for agricul- 
ture, namely, April, jMay, June, and July. 

This is one of several causes which enables Kansas and 
Nebraska to raise phenomenal crops (against which other 
states can not compete) on a limited precipitation, so limited 
as to produce drouth and complete crop failures in the 
eastern states. 

Professors Swezey and Loveland, in Bulletin 45 of the 
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Agricultural Experiment Station of Nebraska, have shown 
that, of the 23.33 inches of annual rainfall in Nebraska, 
16.08 inches, or 69 per cent of the entire amount, falls dur- 
ing the five months of the growing season, April to August, 
inclusive. In order to show how we compare in this respect 
with other states the following table is introduced. It shows 
what per cent of the total yearly rainfall occurs in these 
same five months in other localities: 



TABLE SHOWING THE MONTHLY PRECIPITATION IN NEBRASKA 



January 

February 

March 

I April ' 
iMay 
tiQ June 

July 

Aug. 
September 
October 
November 
December 



!■ 



16.08 in. or 69 percent of the 
annaal precipitation 
falls during 
the growing season. 
90 per cent of it soaks in. 





INCHES 
0.68 
0.71 
1.16 
2.40 
3.60 
3.93 
3.51 
2.62 
1.84 
1.49 
0.68 
0.69 



NO. OF 
RAINY 
DAYS 

6.3 

5.7 

6.5 

9.2 
12.1 
10.2 

9.9 

8.5 

6.6 

6 

4.1 

6 



RAINFALL DURING THE GROWING SEASON IN VARIOUS IX)CALITIES 



STATION 



St. Louis, Mo' 

Cheyenne. Wyo 

Dodge City, Kan 

North Platte, Neb.. 

Omaha, Neb 

Huron, S. D 

St. Paul, Minn 

Duluth, Minn 

Davenport, Iowa . . . 

Keokuk, Iowa 

Nebraska in general 



PER CENT 



48.00 
71.00 
73.00 
72.00 
67.00 
74.C0 
61.00 
57.00 
55.C0 
54.00 
69.00 



It tlius api)ears that the states of Nebraska, Kansas, Da- 
kota, and Wyoming, with their none too plenteous supply 
of rainfall, have, on the other hand, the advantage over the 
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States lying farther to the east that a hirge percentage of 
this rainfall occurs in the growing season, when it is most 
useful, and that as we go eastward the i>ercentage gradually 
falls off, particularly toward the southeast, or, ■ in other 
words, in th(* direction toward which the actual amount of 
rainfall increases most decidedly; so that if we compare the 
rainfall of the growing season ah)ne in the different locali- 
ties, Nebraska does not appear in so unfavorable a light as 
her small vearlv rainfall would indicate. 

TABLE SUOWING THE ANNUAL PRECIPITATION IN NEBRASKA 

AND NEIOUBORING STATES 

INCHES 

Indiana, to 1894 inclnsive, mmuBB^i^^^H^H^miiiii^^^giiBBiiB^B 39.70 

lUinois, mm^i^mm^a^mmmmtmmmmm^^ 38.05 

Iowa ttm^mmmmmmmmmmm^mmma^mm 34.88 

Kansas mmammBm^^ammm^m^Kmm 26.67 

Kentucky, ■■■■■■^■^^■■^■■■■^^^^■^^^^^i^^^Hi 45.60 

Michigan, to 1896 incL, mm^^mmmmmm^^m/^^^^ 30.83 

Missouri, to January, 1895, a^Km^^^mmt^t^^mmmam^mammmm^ 37.74 

Nebraska mmmmmmmamm^mmm^ 23.33 

6NewEng.StateS,t0l896^Hii^HHB^HHHiHBHiHHBHHHHiBBH 44.51 

New York. mm^m^K^^m^^m^a^^m^^m 37.52 

North Dakota, ^mtmmmmamm^^mt^ 18.88 

Ohio, 15 years to 1896. incl.,mmmmamm^^m^K^tmmm^^mmmmi^ 39.46 

South Dakota, to 1896, incl., ^mmm^mmmmmmmmmm 19.97 

Wisconsin. HHHHHi^^HHHH^H^HB 32.06 

Wyoming, 5 years, 1896. incl., wmm^m^mmmmmt^ 13.35 

The eastern part of Nebraska during these four iniiwrtant 
growing months has a larger amount of rainfall than the 
eastern states from Maine to Virginia, and the western part 
of the state is favored with a rainfall but slightly below the 
amounts recorded in the eastern states. 

While it is established that the amount of precipitation 
is not increasing, yet it is becoming better distributed 
throughout the year. "If this characteristic, brought out 
from later records, is to be accepted as a fact, such increase 
may be accounted for as resulting from increaseil cultiva- 
tion, breaking up of the soil, and not the least, i)erhaps, 
from the fact that the planting of trees has been so greatly 
stimulated by the observance of Arbor Day, which the peo- 
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pie of Nebraska inaugurated and have been most faithful 
in maintaining." 

KAINFALL DURING THE GROWING SEASON, APRIL, MAY, JUNE, 

AND JULY 



STATES 



Eastern N. Y., Albany 

Central N. Y., Rochester . 
Eastern Pa., Philadelphia. 

Central Pa., Pittsburg 

Maryland, Baltimore 

Virginia, Lynchburg 

Eastern half of Nebraska . 



INCHES 



13.51 

11.81 
13.02 
14.23 
14.90 
13.73 
14.48 



Temperature. — The temperature decreases as one goes 
from south to north, and likewise in going from the lower 
altitudes of the Missouri river front to the higher altitudes 
of the western boundary. The annual average temperature 
of the state is 46° to 50°. During July, the critical month 
for ripening grain, the average temperature ranges from 
74° to 77°. 

Evaporation is facilitated by our relatively high summer 
temperatures, the prevalence of moderate winds, and the 
lack of aqueous vapor in our atmospliere. The evaporation 
for the state is shown in connection with its precipitation in 
fig. 10. 

Frosts, such as kill ordinary farm vegetables, cease about 
the middle of April in eastern Nebraska, and as late as the 
middle of May in northwestern Nebraska. The fii*st killing 
frost occurs about the middle of September, although in 
southern and southeastern Nebraska the time is postponed 
until October 1 to 10. Hence, in this respect Nebraska 
is equally favored with the extreme southern parts of Illi- 
nois, Ohio, Indiana, Maryland, and Pennsylvania. 

Sunlight has an important relation to health as well as 
to agriculture, and Nebraska is counted a favored state as 
regards the amount of sunlight, particularly during the sea- 
son when staple crops are ripening for harv^est. 

Winds in Nebraska accord far more closely with the aver- 
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age for the United States than is generally known even by 
our own citizens; the average at Omaha is eight miles, at 
North Platte nine miles, at Valentine eleven and three- 
tenths miles. 

Contrary to accepted belief, Nebraska is rei)orted by the 
Weather Bnrean at Washington as being so situated with 
•reference to storm centers as to be rarely visited by tor- 
nadoes, the few which have occurred being confincMi to the 
Missouri river region. They are pronounced less destructive 
in Nebraska than thunder storms. The greater portion of 
the stiite is situated in the west(»rly quadrants of low area 
storms, so the state almost entirely escapes the devastations 
of whirlwinds. 

HYDUOGRAPny 

As a hydrographic basin Nebraska presents many fea- 
tures of interest, and some of sutticient importance agricul- 
turally to warrant sjKHrial study in special reports. Perhaps 
no single question since the drouth of 181)4 has engaged the 
serious attention of citizens at large as much as that of 
water. In a state, the most distinctly agricultural of any in 
the Union, where the soil is of extraordinary depth and of 
the most undoubteil fertilitv, and where the rainfall is a 
trifle scant, the water problem becomes foremost in agricul- 
ture. Anything helping to solve this water problem in cen- 
tral and western Nebraska determines its agriculture. 
Nothing else is lacking. This seems to be the concensus of 
opinion of our practical farmers and business men. 

Such being the facts, no better work is before the geol- 
ogist than the study and full understanding of all the condi- 
tions of our broad hydrographic basin. Accordingly, the 
University of Nebraska is measuring and gaging all streams 
and lakes, and determining the amount of rainfall, the run- 
off and evaporation over the state, the underground waters 
and the possibility of utilizing them for purposes of irri- 
gation. The amount of rainfall caught and retained in our 
soil is very high, for the run-off is but one-tenth. 

4 
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However, tliere is neither space nor available means for 
considering these problems at this time, except in a very 
general way. Later on as work progresses and comes to 
receive material support, the matter will be reported in 
detail. 

At present we must confine our attention to certain main 
features of our streams and rivers, whose history antedates 
that of the mountains through which they cut. Some may 
be called fossil rivers; that is, the channels through which 
they formerly flowed, with their sand bars, gravel, pejbbles, 
and bouldere, have been turned into stone. By means of 
the fossilized channels the North Platte and its tributaries 
may be traced for miles in western Nebraska. The coarse- 
ness of the material is indicative of the size and the position 
of the river gravels, while the buttes show the former level 
of the streams, which was much higher than at present. In 
a like manner the terraces of the North Platte tell of its 
former size. The upper terrace tells of a deep, broad stream, 
powerful enough to carry coarse pebbles and boulders. Step- 
ping down to succeeding terraces, the material grows finer 
and the channel narrower, until w^e come to the river as it 
exists to-day. This is a hint at the ancient history of our 
rivers which will make an interesting chapter some day. 

Of our present rivers the Platte and Missouri have their 
sources in the Kocky mountains, while all the others rise in 
the great plains. Most of our streams are i)erennial and 
furnish water the year around; but a few dry up in whole 
or in part during seasons of drouth. As a third class may 
be named those which have no outlet, but which flow a cer- 
tain distance and then disappear by sinking and evaporation. 

Elevations at different points determine in part the veloc- 
ity of streams and hence their power to reduce and transport 
rock. On steep slopes streams cut deep valleys and carry 
away all loosened particles. Where the slope is slight they 
deix>sit sediment. 

No one can fail to be impressed by the southeasterly 
courses of the rivers of this region, and by their parallelism, 
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particularly in the Loup system, nor by the strange way the 
Loups unite and run parallel to the Platte for one hundred 
or so miles. 

PLATTE RIVER 

Geographically this is our most important river. Its char- 
acter varies in the different regions through which it flows. 
In Wyoming the North Platte has cut through mountain 
ranges, producing magnificent canyons between whose nar- 
row walls it flows as a torrential stream capable of trans- 
porting great loads of rock waste. In the high table lands 
of western Nebraska, it has eroded a valley ten to fifteen 
miles wide and seven hundred or more feet deep. The valley 
floor, representing sediment deposited in a former greater 
valley, is bordered by numerous large canyons and many 
forms of buttes. Bordering terraces tell of the river^s former 
greater size when it flowed as a much wider stream and at 
a higher level. In the upper terrace are found coarse peb- 
ble and cobble stones which were carried by a deep and 
powerful stream. In succeeding terraces materials grow 
finer and finer, and the channel narrows until we come to the 
river as it exists to-day, with a fiood plain one to four miles 
wide. Here land is irrigated by some of the largest ditches 
to be found in the state. 

The valley narrows in Deuel and Keith counties and wi- 
dens again in the eastern part of Lincoln county. From this 
point to near Ashland, in Saunders county, the Platte is 
broad and shallow, heavily loaded, and flows at places as a 
network of interlacing streams among innumerable sand- 
bars and islands, some of which are several miles in length. 
The river bed lies on a broad flood-plain, some 300 feet thick, 
and 200 to 300 feet above the Republican to the south. The 
valley floor is bordered by gradual slope^j, hills, and, at some 
places, bluffs, between and in which occur ravines and small 
canyons. 

At a number of points the river could be drained south- 
ward. It is not entirely visionary, therefore, to contemplate 
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the irrigation of counties to the south by means of water 
from the Platte. However, the cost would be great and 
probably prohibitory, it being necessary to tunnel ten or 
twelve miles. 

In the eastern part of the state, just below Ashland and 
where the river strikes the more resistant coal measure 
rocks, its valley rapidly narrows. The flood plain averages 
about one mile in width. This narrow course, in which 




valuable clays and limestones are exposed in bluffs 100 to 200 
feet high, continues to the Missouri. Wliile the Platte dries 
up at times throughout most of its course in the state, it 
must not be forgotten that the underdow in sands during 
dry weather far exceeds in volume tliat of the stream proper. 
During the early spring freshets it presents the appear- 
ance of a mighty river, especially when its current is ob- 
structed by great ice jams. At such times the valley is 
flooded, buildings are swept away, and new channels often 
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formed. Banks, sand bars, forested islands, railroad bridges, 
and masonry give way before it. 

At places the wind has blown exposed sands into dunes, 
forming small outlying sandhill areas. Tributaries from 
the south are small and few in number. The Loups and the 
Elkhom, to the north, are quite important rivers. The South 
Platte, on account of its limited supply of water and short 
course in the state, is of much less economic importance than 
the North Platte, yet many rich alfalfa and hay ranches are 
located along its valley. 

IX)UP RIVERS 

These waterways as a system constitute the most import- 
ant tributaries of the Platte. Three trunk streams unite in 
a strange way and run parallel with the latter for about 100 
miles. Formerly each river flowed as an unintenupte<l 
stream in a southeasterly direction and emptied into the 
Platte as a separate stream. Later, the stronger Platte, 
while slowly building up a bed some three hundred feet 
thick, obstructed the flow in the Loups by throwing sandbars 
across their mouths, and thus forced theiu to shift their 
courses eastward or down the Platte valley to find a new and 
united outlet over the steadily rising barrier of sand. 

The Loups head in the imperfect drainage of the sandhills, 
where they are fed by numerous springs, and flow through 
the loess and earlier rock formations, di-xiining an area of 
perhaps 20,000 square miles. Pasture and hay lands are 
fotind in the hills, while farther down the valleys much hay, 
wheat, and com is produced. Alfalfa is coming to be an 
important crop. 

ELK HORN RIVER 

The Elkhorn, famous for its hay land, which meanders so 
erratically through its broad valley, traveling three miles 
or more in making one mile of actual advance, joins its allu- 
vial valley with that of the Platte after making a sinuous 
journey of three hundred miles in the state, and is the second 
most important tributary of the Platte. 
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Historically, the Platte and its tributaries bear a close 
relation to the settlement of the state, which naturally 
progressed along the alluvial valleys. 

MISSOURI RIVER 

The ^Missouri river exposes some four hundred miles of 
river front in Nebraska, and might be a navigable stream 
but for its ever-changing current, which shifts its sandbars 
so often and so easily as to leave no regular channel. In 
the early days this was the highway for reaching Nebraska, 
and determined the rapid settlement of the eastern counties. 
Though discharging a large volume of water, it flows through 
that portion of the state where irrigation is not so necessary, 
so little of its water is diverted for agi*iculture, and little use 
seems to be made of it for the generation of power, its chief 
economic uses being to supply Sioux City, Omaha, and other 
places with water, and to transport small boats loaded with 
grain and stock. But let it be remembered that this river 
has controlled the development of some of our most import- 
ant natural resources, for the exposure of valuable clays 
and building stones is due to the action of the ilissouri and 
its tributaries. Had they not been laid bare in this way, it 
would not be profitable to quarry much of our rock, nor to 
work many good exposures of clay. 

At Vermilion, S. D., its alluvial plain with an altitude 
of 1,140 feet is onlv 330 feet above the mouth of the Nemaha, 
in southeastern Nebraska. It has cut into different rock 
beds, forming bluffs 100 to 200 feet high on which there is a 
considerable growth of trees and underbrush; and many Cot- 
tonwood groves are scattered along the valley floor, afford- 
ing lumber and fuel. Large crops of hay are produced in 
the region of Blair. 

WHITE RIVER VALLEY AND HAT CREEK I5ASIX 

Probably the most striking physiographic feature in Ne- 
braska is Pine IMdge. Just beyond and in the north face 
of this ridge or escarpment, AVhite river and the tributaries 
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of Hat creek are caning out typical Bad Land forms. Hat 
Creek basin is in the extreme northwestern part of the state. 
The outer portion of the basin consists of deep canyons with 
steep walls. In the central parts are low hills which slope 
gently to the north. The tributaries are dry most of the 
year. Dams constructeil in canyons atford water for cattle 
and irrigation. In 1897 nearly 2,000 acres were under ditch. 
The ponds fill rapidly with waste and prevent eflfective irri- 
gation. 

AVhite river farther east, with a larger stream, affords 
plenty of water for stock and is used moi*e extensively for 
irrigation. It rises in Pine Kidge at an altitude of about 
4,800 feet and flows to the northeast with a gradient of fifty- 
five feet per mile, giving a fall of 1,100 feet for the fii*st 
twenty miles. It becomes quite an important river near the 
Dakota Hue and remains an open stream during the winter. 
On account of the steep gradient and dry clinmte, very little 
plant growth survives on the slopes. 

MOnUAKA UIVKR 

Kising in the high table lands just across the line in AVyom- 
ing, this swift stream flows in an easterly direction across 
northern Nebraska and joins the Missouri in Knox countv. 
Throughout most of its length, except near the mouth, the 
valley is narrow and relatively deep in comparison with the 
width. The narrow flood plain in the western part of the 
state lies 400 to 500 feet below the crest of Pine Kidge and 
400 feet above the North Platte river. The bordering bluffs 
or walls are modified by tributary canyons from which issue 
spring-fed streams. In the main valley and tributaries in 
the region of Valentine quite a thick growth of pines and 
deciduous trees is found. Also the bordering table lands are 
modified bv sandhills. 

A contemplated dam near the mouth of tli(» Minichaduza 
creek w^ould give great water power. Small areas of land 
are irrigated along the upper and middle courses of the 
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river. Near the Missouri the stream is shallow and spreads 
out among numerous sandbars. 

LODGE POLE CREEK 

This stream enters Nebrasica from the Wyoming line and 
flows in an easterly direction about midway between the 
Korth and South Platte> joining the latter near Julesburg, 
Col. It has cut a valley some three hundred feet deep into 
the table land. The valley fioor, one-half to two miles wide 
and bordered by rather steep slopes, has an elevation of 5,000 




feet at the Wyoming line, and an average slope to the east 
of about seventeen teet to the mile. Tlie stream carries a 
limited supply of water, most of which is diverted for irri- 
gation purposes. A strong underflow comes to the surface 
at various places as springs. By August most of the bed is 
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dry. The country between the bordering hills and canyons 
of this creek and the Plattes is, for the most part, a level 
table land cut into by an occasional canyon. 

BEPUBLICAN BIVEE 

The Republican river rises in the plains of Colorado and 
flows about 100 miles in that state before entering our own, 
in which it travels in a fine valley before turning south into 
Kansas. This is counted one of the important valleys of the 
state, and irrigation and alfalfa farming are said to be en- 
hancing its reputation. In places the river has exposed 
clays and building stones of economic importance. 




Fig. 15.-The Bine 



'1 dam at Milford. Sewnrd couoty, Neb. 



ai.uE uivKits 



Intermittent tributaries of the Blue rivers head at various 
places in the level loess plains near the Platte. The two 
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main stroains flow southeastward, joining in Kansas. The 
valleys vary niucli in width and character at different places, 
depending on the rock IhhIs over which they flow. At Fair- 
bnry, the Little Blue has cut through Benton limestone, 
glacial sands, and gravel, and into the Dakota sandstone, 
exposing limestone, clays, and sands of economic import- 
ance. Near Endicott, the Dakota sandstone with a covering 
of glacial boulders stands high above the surrounding coun- 
trv. In the region of Fairburv and Endicott, beds of trib- 
utary streams are covered with residual sand. The Big Blue 
has worn through flint beds of the Permian at Blue Springs 
and AVymore. The flinty limestone erodes slowly, producing 
rock terraces. The flint is crushed and used for ballast, 
while the limestone is used for building purposes. 

These rivers afford good water power. They are among 
the most beautiful streams in the state and are frequently 
visited by camping and fishing parties. 

SALT CREEK 

The waters of this stream contain salt, hence the name. 
The nmin tributaries flow in the direction of the basin at 
Lincoln and join Salt creek proper, which flows through a 
broad valley in a northeasterly direction to the Platte. The 
bordering slopes and drift hills are covered by loess. Lime- 
stone exposed by this stream and used for building purposes 
is quarried at Koca, twelve miles south of Lincoln, and many 
bricks are nuide from its clav near Lincoln. 

Many of the smaller streams show periodic fluctuation of 
water independ(»nt of rainfall, springs, i>ools, and streams 
which have dried up gradually reappearing in the fall and 
winter months, whether it rains or not, and the people ac- 
count for the phenonuMion on the ground of evaporation; 
that is to say, the water lost to evaporation increases in 
warm w(*ather, when the stn^ams disappear, and decreases 
in cold w(nith(»r wh(»n they reappear. Evaporation averages 
four and one-half feet for the state, or, expressed more 
exactly, is three feet in eastern Nebraska, four and one-half 
in central, and six in western Nebraska. 
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WATERFALLS 



Even our own citizens are poorly informed about the 
beauty and diversity of Nebraska scenery, and many are 
unaware that rapids and waterfalls exist. When seeking 
change of scene and rest, our citizens hurry out of the state, 
leaving behind them oftentimes more attractiveness and 
allurements to health than they find elsewhere. Many por- 
tions of Nebraska furnish features attractive enough for 
summer resorts and pleasure grounds. This is particularly 
the case along the F., E. & M. V. railroad from Long Pine 
and Valentine westward to Crawford, Harrison, and Fort 
Robinson in Sioux county, and along the B. & M. railroad 
i^orthward from Crawford, especially in the region about 
Adelia, and the canyons of Pine Ridge. 

People are praising the attractions of neighboring states, 
leaving ours unmentioned, unknown, and unvisited. Plea- 
sure grounds and summer resorts should be counted natural 
resources, just as worthy as any others, to be properly devel- 
oped and used for the pleasure and health of some, and for 
the profit of others. In many states the summer resort is a 
source of great profit to many people, and of great pleasure 
and rest to others, and it seems entirely possible to look for- 
ward to the time when comfortable hotels and summer cot- 
tages may be built in attractive places for those who need 
an outing, and who now spend their money outside of our 
state instead of in it. 

Possibly the time may not be at hand for the development 
of these places of attraction, but it is an economic feature of 
the subject worth having in mind, and seems sure to be a 
reality, especially along the Fremont line of road, where the 
water is clear and plentiful, and the rocks high. Here are 
the finest springs of the state, and the greatest number of 
lakes and waterfalls. There are some peculiarly attractive 
spots around Valentine, in the region of the best waterfalls 
in the state. The scenery is bold and well forested with 
evergreens and deciduous trees, and well watered, and the 
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Borroundings are altogether attractiTe. The trouble now is 
that the lakes and waterfalls are bo inaccessible. To visit 
Snake falls, the finest in the state, it is necessary to drive 
twenty or thirty miles. Here the Snake river, which is sonic 
seventy-five feet wide, carrying three to four feet of fine, 
clear water, makes a vertical plunge of about twenty-two 
and one-half feet, with a pi-ojection of ten feet. It is all the 




Fig. 17— Difltant view of Soalte fallg, Cheny county, Neb. Plnnge, 22 feet; 
width, 50 to 75 feet. Eiposnree of Arikaree sand rock are seen in tbe canyon 
walls and eandbille in the distance, — MorriU Geological Expedition. 1900, 

more beautiful and attractive because so unexpected. Above 
the falls proper there are a number of cascades and rapids, 
and lesser falls ranging in height from two to five or six feet. 
Snake falls has cut a sharp canyon in the Arikaree forma- 
tion, and is well timbered with pines and underbrush, while 
in the streams of this vicinity the water is pure enough for 
trout 

The tributaries of these streams have numerous rapids and 
falls, the boldest of which is probably that known as Schlegel 
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falls. Here a white sheet of water, forty to fifty feet wide, 
shut in by walls of pine-covered Arikareo sandstone, poura 
over a twelve-foot ledge, constituting a very interesting 
Avaterfail, while a series of cascades above adds to its beauty 
and attractiveness. 

In the interior of the state the North Loup drops twelve 
feet over 'the same formation, making the second largest 
waterfall in Nebraska. 




The loftiest fall is named Arikaree falls, on the ranch of 
Hunney Smith, some twelve miles east of Valentine, Neb. 
This makes a vertical plunge of about eighty-five feet, and a 
second leap of about fifteen feet. Though small, it is a beau- 
tiful ribbon of water. Hislng in innumerable springs a few 
hundred yai-ds above, it flows over a ledge of Arikaree sand 
and empties into the Niobrara river. The existence of these 
falls is due to the cutting uf the Niobi-ara and its tributaries, 
whereby high walls are left standing, almost vertically, for 
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one hiimii-ed to three hundred or more feet, and over these 
the water drops with fine effect. A mile away may be seen 
Wonder falls, a veil of water pouring down over a nearly 
vertical cliff of Brule clay. 

Doubtless other falls exist, but the ones described and 
figured here are tliose visited by tlie writer, and others, if 
they occur, will be made known in succeeding i-eporta. 




■Falls of the North Loup. Plunge nbout 12 feet, width 10 to 50, 



Few are aware of the number of lakes of which Nebraska 
boasts. There are about one hundred surveyed lakes, and 
they are said to cover about eleven hundred acres. Many of 
these are in the sandhill region, and it may be that they are 
due in whole or in part to drainage which has been embar- 
rassed by sandhills. Unfortunately, some of these lakes 
are apparently filling at a rapid rate, so we can look forward 
to their ultimate obliteration. Watt's lake, as an example, 
has suffered a contraction of about three-quarters of its area 
in ten years. Sand is the chief agent; this is carried by the 
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EHg. '20. — Arikaree Falla, on the Hunny Sniitli runoh, Biime tt-a miles e&at of 
Valentine, Neb., feJ by Handbill sprincs and leaping ovtr a wall of Arikarpe sand 
rock. First pinnae, 85 feet; second, about 15 feet. These are the loftiest falla in 
the Btate.— Morrill Geological Expedition, 1900. 
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wind 8Dd deposited id the water. ApouDd the margin of 
the lake certain plants and grasses find conditions favorable 
for growth; within this may be found concentric circles of 
other plants of a more aquatic nature, which add to the work 
of filling and obliterating the lake. 




Fig. 21.— Watts lake, Cherry county. Neb. 

The lake region occupies the central portion of the sand- 
hills and, beginning in Brown and Rock c«Mintie8, reaches a 
maximum in Cherry and Sheridan coniitiea, and extends 
Bonth into Grant and Hooker counties. A cluster of small 
lakes occurs in Phcl]i8 and Kearney counties south of the 
Platte. 

The largest group of lakes is found in Cherry county, 
south of Valentine, extending to the southwest some twenty- 
five to thirty miles, and including fifty or more lakes. Among 
the largest and best known of these may be mentioned Peli- 
can lake, Wood lake, Dad's lake, Marsh lake. Clear lake. 
Red-deer lake, Watt's lake, and so forth. 



68 NEBRASKA GEOIX^GICAL SURVEY 

Some thirty-five miles farther west occurs another lake 
region near the western boundary of Cherry county at the 
head of the North Loup river. There are thirty or forty 
lakes worthy of mention in this group. 

Southern Sheridan county has five or six townships well 
dotted over with lakelets, only a few of them being large. 
At many points in Fillmore, Adams, York, and other coun- 
ties on the level loess plains occur the weather ponds and 
swamps. Few of them contain enough water to be called 
lakes. They are a hindrance to farming and result from 
imperfect drainage. 

South of the Platte in Kearney and Phelps counties there 
are numerous lakes, and along the river coui-ses, particu- 
larly along the Missouri, occur many cut-off lakes, resulting 
from the excessive meandering of the river. An attempt is 
made to represent some of these lakes and cut-offs in the ac- 
companying mai)s, but the bulk of them are too small to 
show on this scale. Some of the lagoon lakes have been the 
occasion of interesting litigation. For instance, the boun- 
dary between Iowa and Nebraska is the axis of the Missouri 
river. However, since the stream shifts so rapidly that it 
swings out of its course a mile or two in a season, it is plain 
that portions of Nebraska are going to be left m Iowa, and 
poilions of Iowa included in Nebraska. At Florence lake 
and Cut-off lake, just north of Omaha, a portion of Iowa 
was left in Nebraska when the Missouri cut a channel across 
the neck of a great meander, and it has been the decision of 
the supreme court that this land shall still continue as a 
part and property of the state of Iowa, subject to its laws; 
though, in fact, as the river now stands, it is distinctly in 
Nebraska. In a similar manner a township of land belong- 
ing to Nebraska is entirelv east of the Missouri river. It 
happens that government boats in improving the Missouri 
were compelled to travel miles around a great curve or ox- 
bow in "riprapping'' the banks to protect the railroad from 
washing away. They found it possible to shorten the jour- 
ney by cutting a channel across the narrow neck of the bow. 
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This channel the river accepted at once as a shorter and bet- 
ter course, leaving a large tract of land, ever since known as 
Hog Thief island, stranded in Iowa. 

These lagoon lakes are usually quickly reclaimed to culti- 
vation, being particularly rich, filled as they are with allu- 
vium from the neighboring hillsides, and with wind-borne 
sand and aquatic plants. 

The lakes of the sandhills are important economically in 
that they afford a remote and safe breeding ground for large 
numbers of water birds, and are stocked with bass and other 
food fish, and supply water for the herds of the region — 
cattle raising being almost the exclusive industry of Cherry 
and adjacent counties. The sandhills are on a generous plan 
here, rising ridge above ridge like mountains, so that they 
catch and hold the rainfall and dole it out to the lakes, 
spring's, and streams of the region. 

The season of 1891 was one of exceptional rainfall, and 
these lakes were at their best. During the protracted drouth 
from 1892 to 1895, they were reported as being seriously 
affected. Since that time thev have reached their normal 
condition, even passing it during the phenomenally wot year 
of 1902, for the rainfall of that year exceeded all I'ecords, 
being over forty inches. 

Innumerable artificial lakes and ponds are being con- 
structed yearly, and in this method of storing water lies 
possibilities of economic importance. Few states can lend 
themselves more readily to the impounding of water for 
stock and irrigation than our own, especially in the butte 
region, where it is possible by simple and inexpensive dams 
to set back and impound large volumes of water. In some 
regions it is the practice to protect the cattle and sheep indus- 
try by damming draws and streams at cert^iin intervals to 
insure a constant and ample water supply for the great 
herds. 

The cattle, sheep, and irrigation industries may greatly 
benefit by the multiplication of artificial lakes, ponds, and 
pools. But there are other industries to be considered as 
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well. The ice harvest is an important industry, and in many 
places is dejxmdent on the artificial pond. Perhaps the best 
known and largest artificial pond or lake is that on tlie 
estate of Dr. George L. Miller at I)ei»rfield, a suburb of 
Omaha. This lake covers from thirty to forty acres, is well 
stocked with desirable food fish, and furnishes ice for one of 
the lai'gest packing houses of Omaha. It is fed by a small 
sti-eam and springs, but mainly by a ten-inch artesian well. 

In the valley of the Minichaduza creek just north of Val- 
entine is one of the most beautiful artificial lakes in the 
state. It furnishes power, water, fishing, skating, and boat- 
ing. The water is clear, deep, and of spring origin. The 
steep valley slopes are well covered with pines and deciduous 
trees. 

Salt lake or liurlington beach, just west of Lincoln, 
was at one time a well-kept summer report, furnishing boat- 
ing, sailing, bathing, skating, and duck-shooting in season. 
This in a certain sense is a natural siilt lak(», but in another 
Simse is artificial, inasmuch as its extent has bc^en greatly 
increased bv a dam. See fig. 23. 

sruix(;s 

Springs are so seldom ()bs(»rved along the ordinary routes 
of travel that one is inclined to imagine none exist. To the 
contrary, there are many springs in the state, some of them 
of considerable importance. Furthermore, they are put to 
a great variety of economic uses. The weaker springs are 
turned to account in filling the water trough and milk house, 
while some, bv the aid of the hvdraulic ram, deliver Avater to 
the house and stockyard. Some of our springs are so strong 
that they are si)oken of as artesian springs, and if their 
waters are confined in a tube, they will rise two or three 
feet, showing they come to the surface under a good head. 

In certain regions, noticeably the sandhills, there are so 
many springs that streams start from them, and are fed by 
them along their courses until they b(HM)me good streams of 
water. At Fort Niobrara, five or six miles east of Valentine, 
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numerous springs iu tbesand unite to form a stream which, 
within two hundred yards, is large enough to supply the 
inmates of the fort, uunibmng about oui> tliousaud iiersous, 
and the stock, lawn, etc. Uesides, there is a surplus suffi- 
cient to supply water for an artiticiai lake, large enough 
for boating, bathing, and fish culture. 




— BiK spriog and floatinj; platform, Chautnuqna gruTinila. Long Pioe, 



In a similar manner water boils out of the sands at the 
head of Hmith canyon, some ten miles farther east, and 
within two hundred yards becomes an interesting little 
stream which feeds Ankaree falls, already described as the 
loftiest in the state. These springs are trampled by fifteen 
hundred cattle, ajid yet the tendency of the water to well up 
to the surface and escape is so strong that the sand boils in 
hundreds of spots over sevnral acres. 

In several localities, especially in ]{ock county, near Kirk- 
wood, there are strong springs that boil up with such force 
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that, if tlie water be confined by placiii;,' several joiuts of old 
stove pipe in the throat of tlie spring, the pressure is suffi- 
cient to lift the water several feet above the surface. Sprinfjs 
of this kind are numerous, particularly in this vicinity. 
Since the water rises under pressure, the local name "artesian 
Siffing" is applicable. Similar springs in Johnson county 




Fift. 26. — Lon;; Pine caoyoo at Seven Springs. These seveo strong aprinjja 
emerging at the baseof Ankaree asnd rock feed the streHm nhown in the fore- 
gronnd. The high bridge spanning the canyon is that of the Premont, Elk- 
horn & MiBBOaii Valley railroad. Water for the railroad, stock yarde, and 
townof Long Pine is supplied by these springs, the pamping plant being back 
of the central pier of the bridge.— Morrill Oeological Expedition, liMU. 

are called "mound springs," because the water in the ceuler 
appears to boil up, and is higher thau that of the edge. This 
boiling occasionally gives them the name ''kettle springs." 
Sach springs near Sterling are thirty feet across, and the 
overflow is reported as three feet wide and two feet deep. 

Particalarly strong and interesting springs occur at Long 
Pine, and are well known because the Chautauqua grounds 
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are eituatfd ijictureequely in tlie caujoii, near eome of the 
largest of the springs. Farther down the stream is a spot 
known as Seven springs, Tliese seven strong springs supply 
more water than is needed for the town of IjOng Pine, and 
for the engines and stockyards of the F., E. & M. V. railroad, 
and tlie water which flows away makes a stream six feet 
wide and two to tliree feet deep. 




Fig. 27.— State Fisheries building on thf uortli bank of the Plstte nt Sonth 
Benil, Neb . enppie.l with water from strong Eprings at the base of the 
Dakota Hand rocK. — Morrill Ueulogicul Expedition, I'.KX). 

An admirably interesting and important nse to which 
some of our springs are i)iit may he found at tlie State Fish- 
eries, at South Bend. The location of the liatclieries at tliis 
point is said to he due to tlie fine, clear springs found there. 
Tlie springs rise some fifteen feet ahove tlie level of the Fish- 
eries buildinj;, hence the water fiuws of its own accord 
through each of the artificial iwnds, through the hatcheries 
below, and into the large fish ponds beyond. The brown, 
rusty sandstone, which belongs to the Dakota Cretaceous, 
outci-ops here, and the springs occur along the line of con- 
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tact between this and the underlying impermeable limestone 
and clays of the Carboniferous, where the water escapes 
freely. Should occasion arise it seems possible to greatly 
increase the output of these springs by opening them so as 
to expose broader surfaces for seepage. The present flow is 
described by saying it fills an eight-inch pipe, having a fall 
of one foot in ten. A hydraulic ram connected with these 
springs supplies water for the house and barns of the fish 
commissioner, situated high above on the summit of the 
bluff. 

As compared with those of New England, we have few 
springs, still every county has some, ranging in the amount 
of discharge from a few gallons an hour to many barrels a 
minute, and hence capable of supplying some of our towns 
with spring water. 

Numerous saline springs supply the salt basin west of 
Lincoln with water, by the evaporation of which salt was 
profitably obtained until the salt mines of Kansas were 
opened. 3Iany of our springs, like our marshes and small 
streams, exhibit tendencies to disappear and to reappear 
without any directly assignable cause, a phenomenon which 
has often caused considerable public comment. This matter 
is briefly considered under Fluctuation of Water Level. 

WKLLS OF NEHRASKA 

Closely akin to the springs of the state are the wells, which 
may be considered as artificial springs. 

Wells are of the utmost conse<iuence to a commonwealth, 
and while space will not admit of a discussion of the subject 
at this time, nevertheless certain features should be briefly 
mentioned. The depth to water, the constancy of the sup- 
ply, and the quantity and quality obtainable concern every 
citizen. It is said that that country is assuredly healthful 
which boasts of pure air and pure water; either of these, if 
contaminated, is apt to prove detrimental to health. 

Fortunately, the well water of our state, though hard as 
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a rule, is pure and fi'ee from contamination, and found at 
little more than ordinary depth. 

It may be stated at the outset that as a state we are pro- 
vided with the best of water by ordinary wells of average 
depth. Some of these toward the northern central part 
yield soft water, those of southeastern, southern, and western 
Nebraska yield hard water, similar to that found in the lime- 
stone regions of other states. Some wells yield iron, sulphur, 
and mineral water, and a few are astringent from the pres- 
ence of free sulphuric acid in the water. 

In certain portions of the Cretaceous shale regions, wells, 
if they yield water at all, yield a very alkaline sort, unfit 
for the use of animals, plants, or even for boiler purposes. 
Such regions are exceptional and of restricted area. 

In the southeastern, or Carboniferous counties, wells and 
certain springs are distinctly saline, often too salt for use. 
It is frequently a question how to avoid striking saline water 
in digging wells, and farmers often report that great care 
must be exercised not to dig too dcH^p, or, after using a while, 
the water will become salt. The same trouble is sometimes 
experienced in digging for town supply, as at the F street 
and South street wells in Lincoln, where they had good water 
at the start. In order to increase the supply they dug deeper, 
and in spite of their best contrivances the city could not 
shut out the salt water, and the pumping stations were 
abandoned. 

In several counties salt water is almost a certainty at a 
hundred to one hundred and fifty feet, and thence downward 
the water continues salt. In a few places in the southeast- 
ern counties where the Carboniferous rock comes close to 
the surface, wells yielding enough water for ordinary use 
are hard to find. Uowever, all of these are to be viewed as 
exceptions, and any prospective citizen can depend on find- 
ing water throughout the state. 

In the butte region, where the table lands are from one 
hundred to six hundred feet above the general level, wells 
are often deep, varying from one hundred to three or four 
hundred feet, the water obtained being the very best. 
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The average well in Nebraska is about thirty to thirty-five 
feet deep, yet there are thciusands of wells, »«pefially iu the 
valleys, not over fifteea to twenty feet deep. 

ARTE.SIAN WKI.r-S 

Ground water is almost universal and is the source of the 
supply of common wells. In addition to this there is the ex- 
traordinary subterranean water which supplies artesian 
wells. In tlie common liinise well the water seei>s in and 




stands quietly at a certain level. In the artesian well it 
comes in under pressure. This is the only essential differ- 
ence between the two. The artesian wells in Artois, TraDce, 
from which the name "artesian" is derived, were the first 
dug and observed. These were spouting wells from deep 
sources; hence the term artesian presupposes in the public 
mind a spouting well from deep-seated sources. 



80 



xi:biiabka geological suuyey 



This early conception, however, is not the true one. Many 
artesian wells are shallow, not over sixty to eighty feet in 
depth, hut yet are true artesian wells. Many throw fine 
streams from a few inches to several feet higli, and are un- 
(luestionahly artesian wells; hut a short distance away at a 
higher level the sjtme water will rise in the well under the 
same pressure ami is likewise artesian, even though the head 
is not sufficient to force it above the surface. The one is an 
active, positive, flowing artesian well; the other a negative, 
, or standing artesian well. 




Fir. 2y.-WelI on farm (fT.M.Ftrtrnwn at Beaver Crossing, Neb. Depth 
to artesian water, 80 to SO feet. HeiKbt of pipe. 13 feet; diameter. G iochea 
Mr. FerguBOn irrigates 112 acres from nine euch welln, which cost «900. 

In Johnson and Seward counties the shallow artesian wells 
are beautifully represented. They occur in valleys where 
the surface has been washed away and lowered, thus enabliog 
the pressure or "head" to force the water above the surface 
ten to twelve feet. On this level, flowing wells are everywhere 
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to be found, which are already put to many economic uses, 
and farms which are models of their kind draw their water for 
irrigation from this source with no cost. These are i)ositive 
or flowing artesian wells. On farms a few feet higher pre- 
cisely the same water is struck. It rises to the surface, but 
can not flow over it. 

It is universal experience that rocks, -sonu* soft and porous, 
some dense, are found in the state arranged in horizontal 
beds. The denser layer will constitute the impervious jacket 
around the more porous layei*s. The layers which arc deeply 
buried here, and but inapi)reciably tipped, may come to the 
surface elsewhere and form a catchment basin, ])erhaps at a 
I)oint far distant, as is tlu* case presumably witli the deeper 
wells fcumd along the northern and northeastern boundary 
of the state. 

The artesian w(*lls, as far as reported, fall into f(mr rather 
natural groups, as follows: The deep wells of the Carbon- 
iferous, such as those at l*eatric(», Lincoln, and Omaha, vary- 
ing from 556 to 2,4(^5 feet; the artesian wells of the north- 
eastern counties in the* Dakota sandstone, oOl) to GOO feet 
deep, being a continuation into Nebraska of the South Da- 
kota artesian basin; the shallow wells in glacial sands and 
clays, such as thos(» at Cook and elsewhere*; and other shal- 
low wells not in the* drift, such as those in Holt and Kock 
counties. 

There are local artesian basins in the state which are more 
easily understood than the de(^p wells. There are small bas- 
ins of ten to fifteen square miles eiich in the A-alleys of 
streams, depressed noticeably below the general level of the 
surrounding hills. Within this circumscribed area, wher- 
ever the impervious roofing or encasement of clay is pierced— 
the depth varying from forty to one hundn»d or more feet — 
there comes a strong and constant flow. Such wells are too 
shallow to draw their water supply from a distance. 

It is at once apparent that the artesian supply for these 
local basins is drawn from bwls of alternating gravel, sand, 
and clay, and that it is rather limited and local, though none 
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the less important, as has been sufficiently demonstrated by 
its multifarious uses. One farm at Cook, Johnson county, 
in the midst of flowing wells, has failed, and always must 
fail, to furnish artesian water, and there is apparently noth- 
ing anomalous in the case. The farm is over what is called 
a "clay island." All the wells dug on this farm penetrate 
clay only, and, of course, one can not hope to strike artesian 
water there. 

These local artesian wells are already turned to admirable 
account in supplying ponds for fish culture, fountains for 
school yards and parks, and water for domestic use and for 
irrigation. The last-named use is destined to become of con- 
siderable economic importance. Some farmers have already 
from eight to ten five-inch wells per farm with which to 
irrigate over one hundred acres each. The number who have 
tapped the subterranean reservoir and allowed the impris- 
oned water to escape and to flow away aimlessly and use- 
lessly far exceeds those who have put it to intelligent 
use. There is enough artesian water wasted thus to 
irrigate whole farms. What renders this matter all the 
more deplorable is the obstinacy of many people in insist- 
ing that the supply can not be exhausted. This view is wholly 
fallacious, and if persisted in may result in damaging or 
destroying altogether an important resource. Every well 
dug must diminish the head or pressure that much, whether 
the amount is perceptible or not. Unrestricted abuse of 
these water privileges can but result disastrously here as 
elsewhere. All this water should be most conscientiously 
used and conserved. 

FROM THE NEBRASKA IRRIGATION LAWS^ 1897 

Sec. 16. (Wasting Mutual Artesian Water.) That it 
shall be unlaAvful for any owner or owners, lessee or lessees, 
occupier or occupiers, foreman or superintendent of any 
farm, town lot, or other real estate in the state of Nebraska, 
where artesian water has been found or may be found here- 
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after, to allow the water from wells, or other borings or 
drillings, on any farm, town, lot, or other real estate in Ne- 
braska, to flow out and run to waste in any manner to ex- 
ceed what will flow or run through a pipe one-half of one 
inch in diameter, except where the water is first used for 
irrigatiouj or to create power for millm^r or other mechanical 
purposes. (1897, chap. 84, sec. 1.) 




Pig. 30. — Artei-ian well on the estiite of Dr. Gteorfte L. Milliir, 7 miles 
west of Omahu, Neb,, supplying water for a 30-ticre luke. conceiiled from 
view by trees. Depth. I,4:i0 feet; lo-inch pipe; prensure, l.i poundn to the 
eqnsreinch; diachiirge. l,10(),UU()gAllons adjiy. 

Sec. 17. (Sa.mi; — 1'kxai,ty.) Any person or iwrwms who 
own, occupy, or have control of any farm, town lot, or other 
real estate in the state of Nebraska, who fail or refuse to 
close or shut off any wastage of artesian water to the amount 
that this act allows on any farm, town lot, or other real 
estate which they own, occupy, or have control of, after being 
notified in writing by any person having the beneht of said 
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mutual artesian water supply, within forty-eight (48) hours 
after siH'Ii notification, shall Im subject to arrest, and upon 
conviction be fined in any sum not less than ten (10) dollars 
nor more than twenty-five (25) dollars, and pay the costs of 
such arrest and prosecution for each offense; and if such 
wastage be not abated within twenty-four hours after such 
arrest iind conviction, it shall be deemed a second offense 
against the provisions of this act, and he subject to the same 
fine as for the first offense. And every like offense or neglect 
of each twenty-four hours thereafter shall be deemed and 
considered an additional offense against the provisions of 
this act. 




Fig. .SI. -Portion of a. TO-acre lake on the estate of Dr. George L. Miller, 
at Deerfield. t-milen west of Omahft. fed by an artesian well. The Miller 
ref^idence and f^roands aeen beyond. This lake in utied for boatinj:;, for fish 
caltnre, and for ice harvest. It supplies ice for one of the large pudongcam- 
paniea of Uontb Omaba, 

Sec. 18. (Same — Pkosecltions.) AH prosecutions under 
the provisions of this act shall be brought by any person in 
the name of the people of the state of Nebraska against any 
person or persons violating any of tlie provisions of this 
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act, before any justice of the peace of the county in wliich 
such violation is alleged to liave taken place, or before any 
court of competent jurisdiction. 




Fig. 32. — Riverview Park artesian 
1,060 feet; capacity, 114.427 gallons a da 
saline; temperature, 62°; cost, $1,000. 
the park ayatem of Omaha a volume o( " 
Bale city water rale, would cost $5,000 > 



I'ell, near Omaha, Neb. Depth, 
; S-lncta pipe; water but Bllghtly 
This well supplies annually to 
'aler which, at the lowest whole- 
year, and Illustrates the use ot 



There are now so many artesian wells, and so many uses 
to which tliey are jiut, tliat a report on the subject must be 
deferred for the present. However, it will not do to omit a 
brief report of a few of the best known and most important. 
Probably the must important artesian well in the state is the 
teat well at Liucolu. This well was sunk by a diiimoud drill 
to a depth of 2,403 feet and a core taken out, which is pre- 
served for reference in the state museum. The state spent 
f20,000 in sinking this well for the purpose of determining 
whether coal, oil, or gas occurred in piiying quantities. A 
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full atcount of this Avell may bo fciund in the Sixth Bienuial 
IJeport of the Coiiimissioner of Tublic Lands and Buildiufis 
to the Govenior of Nehraska, December 1, 1888, pp. 57--84. 
A section of this well may be found under the Carboniferous 
formation. Probably the best knowii well is that of Dr. Mil- 
ler, at Deerfield. near Omaha, which is 1,430 feet deep, yields 
seventy gallons a minute, has a pressure of 15 pounds, and a 




Fig. 33.— Industrial Scene at Niobrara, Knox county. Nel>. A 60-barrel 
flour mill, electric light plant, and city water works run by an artesian 
well; depth, 656 feet, S-lnch pipe, pressure 9a pounds to the squB.re Inrb, 
discbarge 2,500 gallons a minutp; throws a, column of water 80 feet high; 
temperature 75°, coBt (3,500. From an economic point of view this aeeniB 
to be the most important artesian well known In the state. Important 
artesian power is obtainable in this region. 



temperature of 02° and sui)plies a tliirfy-acre pond used for 
raising fish and for ice harvest. This is a very tine artesian 
well. There are many other wells at Omaha used for the 
beautification of public parks, etc., as may be seen in the 
table of wells, under Douglas county. The most consequen- 
tial artesian well is that at Niobrara, Knox county. This 
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well, sunk to a depth of 656 feet, discharges a powerful 
stream through an S-iuch pipe. This is conducted against 
a four-foot Pelton wheel and drives a sixty-barrel flouring 
mill, electric light plant, and pumps water for the city sup- 
ply. The flow is 3,500 gallons a minute under 95 pounds 
pressure, and it throws a stream 80 feet; temperature 75°. 
The writer's description of this well may be found in the 
SHerttific Awrriniii, vol. 85, no. 2, p. 21, July 13, 1001. 




tbe FremoBt, Elkhora & Missouri Valley railroad. 



There are numerous valuable wells in this county. In cer- 
tain spots in lii-own and Holt counties artesian wells are 
often found so nejir the surface that cattle men and stieep 
men nuike a jirarticc of carrying ten or a dozen feet of iron 
pipe, which is driven into the sand, and down through a 
clay layer and flowing water obtained. We have seen wells 
made in this way which have been flowing for the past two 
or three years. 



XKItitASKA GKOUKJICAL SUKVKY 



TABLE OF ORDINARY WELLS AMD ARTESIAN WELLS, 
ARRANGED BY COUNTIES. 



LOCAUTlf 


.... 


1 
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•II 

m 
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1 
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Deep well 
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St. UelBM 

St. |me. 

do 

do 
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3; 

do 
do 


i; 


C.W.S^iiiaB...- 

TheS Beatu .:;::: 
DnviXi™-:::: 
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S'S":::: 
STSXii.;: 

t'lty well 


SOT 

1 




20 


I 
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do 

Ii 
1 

do 
do 
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^'h"d«:ro«d.™i|«L 
Can ol tbr 3 Bc«o wdLIi W to IIS. 
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Hm.nD«inl6iMn,™« BOO 
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TABLE OF ORDINARY V 


fEl 


LS AND ARTESIAN ■WELLS-Coi/tHtted 


LOCALITY 


.... 


1 


1 Null 


.„.„. 


Cfair 






1 


iSl^lM ft. E.t-Ir™ . h.l lower, w«fc 


»u..::: 


Cit WBll 




.... ^. 


-s 
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U i.Johaaon.... 
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'Sisr..::;. 


FourwelU 
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":ll".s=,"^;'i,s'" 
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IDS 
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r 


2 
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Crawford.... 
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do 
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SO 
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do 
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di 






Deep well 
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do 
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TABLE OF ORDINARY WELLS AND ARTESIAN WELLB-Coii/inu/rd 



LOCAUTY 


,.„ 


1 


1 

.5 


III 


5a 
III 


REMARKS 


Furnu 












Well..,.r^]l.(,„c«.,71. 


og*^.::: 


Deep nail 
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T 
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do 
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do 
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Deep well 
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8 


KO 
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do 
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TABLE OP ORDINARY WELLS AND ARTESIAN yXELLti-C."i/hn,M 



l<«:alitv 


.... 


it 


1 
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m 


III 




uncoin.:::: 

Uncoil). .!!!:! 
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L«w WaiiBms. 
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:; MO 
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do 
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TABLE OF ORDINARY WELLS AND ARTESIAN WELLS— Gt«/»ai««f 



LOCAUTY 
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2 
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!■ 
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TABLE OF ORDINARY WELLS AND ARTESIAN Vf^luLS— Concluded 



LOCAUTY 


NAMB 


Depth 


Diameter 


Yield per 
minute in 
gallons 


c 


Thurston 










Valley 1 








Ord 

Washington .. 


R. C. Schwann . . . 


70 


o 

•4 


15 


FLOWS 


Fontanelle . . ■ Deen w-aII . 
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NO FLOW 
FLOWi 

do 

do 


Hermann . . . 
do 
do 
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W. M. Rutledfire.. 
Solomon Sheets.. 


76 
3S 
37 


1,^4 


3"' 


Wayne 
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P. Greenwood .. 








do 


Webster 










Bad Cloud . . 


deep well 26.') 




NO FLOW 
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Deep well 


9(K-> 

140 

90 

iiri 
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do 
FLOWS 
do 
do 
do 
do 
do 


Bartlette .... 
Cumminsv' e 

do 

do 

do 
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York 


J. G. Wolf 

W.H. Mills 

W. M ifuery 

L. M. Staple 

do 

H. H. Hoppo 


2 

lU 
*> 


6 

"26" 

3 


York 

do 

do 


A. B. Codding... 
Eugene Wright .. 
do 


240 


4 

r> 

6 


1 


"do 
do 
do 



REMARKS 



F«?w rei>ortii. Mo artesian welln. 
Wclln avoraffe 52 ft. cost fiS. Several 

wells over yno^t. 
Soft water ; flowM. 
Wells average 1>4 ft., oo«t «®. 

Good flow, soft water, co8t |75. 
do hard do do (25. 
Hard water, cottt |26. 
Few report H. 

Artesian well, as reported. 
Wells average 98 ft., cost ?41. 
No artesian wells reported. 
Wells avernRC IM ft., cost ^60. 

Weak flow, cost $105. 

Soft watt'r, cost ♦!><. 

Cost <0>. 

Cost ♦"G. 

Cost «4(). 

Soft water, cost 182. 

Many shallow, incxpeusivo artesian 

wells. 
Wells average 92 ft., coat 188. 
Unlln'ed drill, past flowed. Clogged. 
Soft water. 
Salt water, cased off. 



BLOWING WKLLS 

One rathor phenomenal class of wells found 1hrou,i;hont 
a large portion of the stale, especially south of the IMatte 
river, deserves particular notice, and is worthy of the criti- 
cal and lonuj-continued study which it is hojHMl it nuiy yet 
i-eceive. These wells are known by various names, ''blow- 
ing," "roaring,'' "breathing,'- "singing," or "weather'' wells, 
according to the widely separated communities in which 
they occur. It goes without saying that these wells are h(»ld 
in doubt elsew-here, but the fact of their existence is estab- 
lished beyond all question. In some communities, notice- 
ably those of eTefferson county, all such wells are readily 
distinguished at a distance because of the mound of earth 
heaped up around the curbing and pump to check the wind. 
Frequently they are banked up with snow inst(*ad, and this 
soon becomes melted and riddled by numerous blowholes. 
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The attention of the author was first called to this matter 
by the numerous inquiries sent to his office for explanation 
of and the remedy for the freezing of well-protected pipes 
in wells at the apparently impossible depth of 30, 50, 60, 80, 
and even 120 feet below the surface. In every instance these 
were concerning roaring wells. There can be no possible 
doubt about the freezing of these pipes and but little doubt 
as to the cause. 

Keports have come in from about twenty counties, dis- 
tributed pretty evenly over the state, chiefly south of the 
Platte. The information is derived from land owners, farm- 
ers, well diggers, ministers, principals of schools, civil engi- 
neers, and students whose fathers own such wells, the only 
ditterence in the reports being that which arises from dif- 
ference of observation. These accounts agree with personal 
observations. There are periods when these wells blow out 
for consecutive days and an equal period when they are re- 
versed. This is tested with the flames of candles and by 
dropping paper, chaff, feathers, etc., into the casing to see 
it blown out or drawn in with some force. It is further 
stated that blowing often indicates high or low conditions 
of barometer, and that some wells blow most aujiibly when 
the wind is from the northwest, whereupon water rises to a 
higher level in the well* than before; but when the conditions 
are reversed the air is drawn in, and in most reported wells 
the water is lowered. Many obseners notice a reverse of the 
current according as it is morning or evening, and according 
as the temperature is high or low. During the .progress of a 
low-barometer area over one of these regions the wind is 
expelled from blowing wells sometimes violently, and with a 
noise distinctly audible for several rods. Consequent to the 
approach of a high-barometer area the blowing becomes rap- 
idly less until the current is reversed, when the high-barom- 
eter area is central over the region. 

Steam or water vapor rises from the curbing, melting the 
frost or snow for several inches around it. Beyond this the 
well may be encircled by several feet of frost from the con- 
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(lensed vapor. Shortly after the current is reversed the 
thawed circle freezes again. Water vapor, coming from the 
stratum of invariable temperature, in winter is warmer when 
expelled than is the outside air. This may explain the fact 
that the pipes, if not too badly frozen, are often thawed out 
when the well blows. It is said that commonly inhalation 
(which carries the surface temperature to the bottom of the 
well, thus freezing the pipes), precedes the phenomenon of 
exhalation (which carries vapor at the average temperature 
of about 56°, and sometimes thaws the fi'ozen pipes). 

Experience has taught the people that the blowing of their 
wells is premonitory of an approaching storm; hence the 
name "weather" wells. This is an entirely reasonable and 
correct observation, for the falling barometer signifies a 
change of weather. The blowing means a low-barometer 
area, the sucking a high-barometer area. It is interesting 
in this connection to notice that the periods of most pro- 
nounced or unusual exhalation or inhalation are coincident 
respectively with periods of exceptionally low and excep- 
tionally high barometer areas. 

Professors Loveland and Swezey, of the Signal Service 
Station of the University of Nebraska, have made observa- 
tions on such a well in Perkins county, the owners recording 
the hour when the blowing or sucking began. These, when 
compared with the records of the barometer, were exactly 
coincident. The citizens have elaborated many explanations, 
some of them as interesting as ingenious. Some reason that 
the blowing is plainly due to the liberation of natural gas; 
that natural gas is from petroleum; that petroleum is the 
natural distillation from great coal fields, and staking their 
fortune on this original reasoning they have spent no small 
sum, besides valuable time, in prospecting for coal. A few, 
noticing a change of current every twelve hours — that is, 
morning and evening — think the blowing wells are due to 
tidal action of the sheet water, considering the sheet water 
as a great subterranean laka They should recall that the 
efiFect of tides on the Great Lakes themselves is scarcely 
appreciable; what, then, could it be in the sheet water? 
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The phenomenon is most generally attributed to atmos- 
pheric pressure, which is probably the true but not neces- 
sarily the sole cause. 

It is plain that the air above and the air inclosed in the 
rock and gravel below are alike subject to the fluctuation of 
the barometer. If the surface air is rendered less dense by 
a low barometer, the air below will pass out by any opening, 
natural or artificial, until equilibrium between the rarer and 
the denser air is established, when they remain stationary. 
The reverse elfect follows a high-barometer area. The. au- 
thor can not believe that this would account for the force 
displayed in the expulsion of air. Instead, the energy dis- 
played seems due to the air forced out by the rising of the 
water below. Any force, barometric or otherwise, which 
would raise the water level in this layer would displace a 
certain amount of air. On the other hand, a lowering of the 
water table would admit a certain amount of air, but free- 
dom of egi'ess and ingress is retarded by rooting layers which 
are i^erforatcnl here and there by an occasional well, and 
from such openings the air is expelled or drawn in. Confine 
this over a wide area, and it is apparent that a slight rise in 
water level would expel air from a well for several consecu- 
tive hours or even days. There is probably such close hydro- 
static connection in the sheet water of the state that it is 
everywhere sensitive to dift'erences of atmospheric pressure, 
and the difference is made sensible in certain localities by 
blowing or sucking wells. Awaiting the time when contin- 
ued study shall have made exact explanation of this phe- 
nomenon possible, it is safe to attribute it to atmospheric 
pressure; but this is not the sole cause. The immediate ef- 
fect is not so much the result of anv one cause as of several. 
The observation is often repeated that wells blow and water 
rises appreciably when the wind is from the northwest. The 
wind is not so directlv the cause as are the areas of low and 
high barometer, which travel ordinarily in this direction, ac- 
companieil by niore or less wind. The wind may, however, 
be the immediate cause in some cases, especially in those 
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wells adjacent to the Platte river, and an indirect cause in 
others. At times, when a strong wind from the northwest 
prevails for hours, its impact against the river water — that 
is, the friction of the wind — is sufficient t6 drive the shallow 
water of the Platte river across its bed, leaving the irriga- 
tion ditches, the sand bars, and the interlacing channels on 
the north side dry, while those on the south side are flooded. 
That is, the waters are piled up there, as it were, and equi- 
librium disturbed. To that extent there must be readjust- 
ment. This is rendered sensible in the immediate vicinitv 
by water rising in wells; at a distance by a wave of trans- 
mitted energy, which can but affect to a certain extent every 
portion of the underflow of the Platte. This may show itself 
in an appreciable rise of water and consequent displacement 
of air from porous strata, and an appreciable rise over a 
wide area might expel a large volume of air. Tests show 
that it is air, not gas, that is expelled. While exact records 
have been kept respecting blowing wells as far west as Per- 
kins county, those farther east in Jefferson county, probably 
the most numerous and best known in the state, have received 
no critical study as yet. 

IMPORTANCE OF WATER RESOURCES 

In Nebraska, as in other portions of the Great Plains 
region, the principal source of wealth lies in the soil. 

Except the soil and its products, the natural resources of 
Nebraska are few, and water, owing to its comparative 
scarcity and its importance in agricultural economy, rises 
to the rank of a mineral resource of the greatest import- 
ance. The development and employment of all of the sup- 
ply flowing on the surface or i>ercolating underground neces- 
sitates a study as thorough as that given by other states to 
coal, iron, or precious metals. 

ACTION OF WATER UNDERGROUND 

Air, which is the vehicle for moisture, can carry a greater 
load when it is dry, warm, and in motion. If the air is 

8 
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(■ooled, it cau no longer carry its liurden, which is dropped 
from the clouds us raiu. Follow the course of the raindrops, 
or circulating water, as it is aptly called, from the mo- 
ment of impact with the surface and it will he seen that (I) 
a portion runs oif, washing easteru soils hadly, but wanhiu); 
western less; (2) a portion soaks in, since the soil is sandy, 
uslike clay soil; (3) a portion is evaporated, the average 
annual evaporation in Nebraska amounting to four or live 
feet; and (4) a portion, insignificant in amount, is taken 
up Jiiy plants and animals. 

Tile portion that Hoaks into the soil siuks by its own 
weight deejier and do(?per tlivough tlie capillary or hair-like 
passageways and is lost to sight. It is universal experience 




that the soft, i)ermeable surface material nuiy change below 
to harder or even imiHrmeable layers. Then it is that the 
water in its downward coui'se is turned aside to flow later- 
ally in all directions. Friction, however, greatly retards its 
movement. Constant additions are receive*! as the rains 
continue, so the creeping waters pile up, as it were, and 
gradually rise higher and higher; that is, the water table or 
wafer plane is rising. 

As the process continues the creeping layer must rise to or 
near the surface of the soil, and thus the ground becomes 
water-logged — that is. soaked or saturated with water. Sec 
fig. 35. At such times springs are fl<iniug. the ponds and 
streams fed by theiti are full, wells are inexhaustible, and 
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vegetation is luxuriant and continues so during dry weather 
or even moderate drouth. Let the season of drouth continue 
and the creeping waters eventually steal away, and the satu- 
rated area is reduced to nothing; that is, tlie water table is 
settling. At such times ponds, springs, wells, and streams 
may fail — the more superficial first, the deejier last. Fresh 
showers cause them to slowly rise again, or i^erhaps they 
may rise without precipitation by accessions of water at some 
more remote spot, or from the seepage of some river swollen 
by floods at its source. Or, in still a third case, they may 
rise in an apparently mysterious manner without the inter- 
vention of showers or flood, simply because of hydrostatic 
connection with some otlicT region which is flooded. 




Fig. 3G. — Inclined water table on an eroded rocky floor. 

The water table, then, is subject to change because 
of water received at home or from abroad. It is not an 
entirely stable body pri^erving a constant level, but is sub- 
ject to seasonal variations and variations incident to cycles 
of drv and wet vears. The water table is not necessarilv 
level, but is usually so, for instead of following the r(K*ky 
floor the water table may run i)arallel with the surface. 

The ground water, or free water as it may be called, is 
evidently in circulation and subject to fluctuation. The 
wells of the region likewise vary, although this is scarcely 
worthv of mention in the case of Nebraska, from the fact 
that nearly all of the counties report an unlimited water 
supply, with inexhaustible wells. When the water table 
rises to within half a vard of the surface, vegetation suffers 
or is drowm*d out. On the other hand, when the water set- 
tles too far, plants may suffer e^iually from lack of water to 
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carry soluble plant food to their roots and rootlets. When, 
however, the water table stands at a mean level between 
these two extremes, the fields of the state, with an annual 
rainfall of but 23.3 to 25 inches, produce crops and with- 
stand drouth in a manner astonishing to the citizens of 
regions possessing double the annual precipitation. At first 
it seemed incredible that such magnificent yields could come 
from so insignificant a rainfall. Nevertheless, the fact 
stands. There are two apparent reasons for this. The rain- 
fall in many eastern regions amounts to 35 or 40 inches, but 
one-half is lost by running off and carrying with it valuable 
soil fertility, the other half soaking into the ground, while 
in Nebraska the water lost as run-off is only about one- tenth. 
Hence, a far greater proportion of storm water is stored here 
for future use. This is largely due to the sandy nature of 
the soil. Even some of the so-called clay soils, though look- 
ing and acting like clay, are in fact exceedingly fine sand. 

From the mechanical analyses of soils and subsoils made 
thus far it is shown that Nebraska soils are i)eculiarly rich 
in sands and poor in clays. The amount of sand — including 
in this term coai*se, medium, and fine sand and silt — runs 
as high as 97 to 98 per cent. The lowest percentage thus 
far IS about 60 i>er cent, while the average is probably about 
78 per cent, based on the analyses made by Prof. Milton 
Whitnej', of the Department of Agriculture. In a word, 
there is a preponderance of sand in Nebraska soils, which 
renders them at once light and capable of readily imbibing 
a larger projwrtion of rainfall than is possible in eastern 
states. This is a very significant fact. 

The more one cultivates the virgin prairie, which when 
hard packed sheds water like a roof, the greater will be the 
amount of storm water caught and stored in the soil and the 
less the run-off and evaporation. Increased cultivation tends 
toward the conservation of soil moisture, and this in turn 
reacts, making it possible to catch more moisture, since soil 
already damp imbibes more rainfall than a dry soil. Thus 
as settlement goes on the amount of precipitation absorbed 
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increases and the amount lost becomes even less. This state- 
ment must not be confounded with the popular but erroneous 
belief that the annual precipitation is increasing. 

When the spring rains cease and a season of settled 
weather or possibly drouth sets in, and the surface soil dries, 
a force of great interest and of profoundest importance be- 
gins to act This force is capillarity, by virtue of which 
water is drawn up through the minute, hair-like passageways 
of the soil and subsoil, rising automatically as much as six 
or seven feet This, then, is a second way by which water is 
held in the soil, and its far-reaching importance is instantly 
apparent when one considers tliat the very passageways up 
which this water is drawn are those down which rootlets 
grow. Soil moisture laden with soluble plant food is thus 
carried up to the rootlets or feeders of growing vegetation. 
Crops and grasses are nourished by capillary water and 
saved by it uninjured in time of drouth, even during seasons 
of long-protracted dryness (if not accompanied by hot 
winds), such as could not but blight ci'ops and grasses else- 
where. However, it is not to be forgotten that this force 
works equally well both ways, thereby carrying moisture up 
or down, according as the surface soil or the deep subsoil is 
the drier. This only emphasizes the importance of utilizing 
all available rainfall in saturating the deeper soil as com- 
pletely as possible, in order that the full energy of capillary 
attraction may be expended in drawing soil moisture to the 
rootlets. 

Thus far two means have been considered by which water 
is held by the soil — first, as ground water, sinking by grav- 
ity, and, second, as capillary water. There is another means 
so subtle and concealed as to merit little more than passing 
notice — hygroscopic water, which is inherent in many min- 
erals, rocks, soils, and substances, and may be obtained by 
long-continued roasting. 

SHEET WATER 

There is in common parlance a rather indefinite and puz- 
zling use of the terms, first, second, and third water, and 
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sheet water. By first water is meant the first surface water 
that seeps into the well, a supply often weak and readily 
exhausted. By second or sheet water, as it is commonly 
called, is understood the deeper ground water, which is un- 
limited in amount, since it is contained in porous material 
that delivers water rapidly. Third water, as the term is 
popularly used, is doubtless the same second water struck 
at a lower level, after passing through a local layer of fine 
material of slow deliverv. 

Sheet water is a greatly abused term, about which has 
gathered false impressions not easily dispelled. It carries 
with it wherever used the idea of subterranean water flow- 
ing at an exaggerated rate under ground. It is perfe(?tly 
true that gi'ound water flows and that it has certain chan* 
nels, naturallv decided bv the coarseness or fineness of the 
material, but one hears repeate<lly of well diggers striking 
subterranean currents of sheet water flowing at the appar- 
ently incrcMlible rate of four or five miles an hour, a faster 
rate than that of the Platte itself. This fallacious statement 
is made rei)eatedly in all sincerity and good faith. A very 
popular conception of this torrential sheet water is that it is 
the angry and p(»nt-up floods of subterranean caves, which 
are seeking outlets to th(» sea. This erroneous conception is 
entirely fallacious and misleading. 

There is no such current in the sheet water, and there are 
no such extensive caves and underground lakes, and can not 
be in the sandv soil of Nebraska. Caves are formed in lime- 
stones, not in sands, for naturally the sand would cave in 
and fill any great underground passageways as fast as 
fornuMl. This misconception comes about naturally enough 
in some cases, and is cherished with a faith not to be shaken. 
The well digger, who, while bailing or pumping out water 
on one side of the well, sees it flowing in from the other, 
can tell without hesitation in which direction the water 
flows, for he "has stn^n it himself;'' but let him set his pump 
on the opposite siih? of the well and the current will set in 
from the other direction. 
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Of course there is a current whose rate is regulated by 
the coarseness or the fineness of the material through which 
it flows, but this same current is inconceivably slow. Coarse 
material with rapid delivery of water may have a current as 
slow as a fraction of a foot a day, or as rapid as several feet 
a day, while in fine-grained, compact soil the rate is reduced 
to little or nothing. A better understiinding of the power 
of delivery of various materials would correct nmny of these 
errors. 

If an old pail or keg, having holes in the bottom, is filled 
with clean, coarse pebbles, and a stream of water poure<l in, 
the rate of delivery is practically as rapid as the rate at 
which the water is ix>ured. Its rate is so rapid tliat the 
water flow^s down through the gravel in a column, scarcely 
wetting the other pebbles. With sand, however, the water 
spreads out or is diU'used through much or all of the 
mass, and is delivered slowly at the bottom. In silt, 
which is impalpably fine sand, the rate is still slower, and 
the whole nmss is saturated with wat(»r. In clav — the tine- 
ness of which is extreme — there is no delivery at all in ex- 
periment and practically none in nature. Mix tog(^ther 
gi'avel, sand, silt, and clay, about as they occur in nature, 
and the rate becomes about the same as that of the finest 
material — that is, water is delivered with extreme slow-ness. 
This set of exi)eriments tends to show the rate at which 
water can flow through soil or rock of various degrc^es of 
porosity, and disproves the statement that the velocity of 
underground currents is in any way comparable with that of 
surface streams. 

COXSEKVATION OF SOU. MOISTURE 

The importance of the conservation of moisture has not 
yet had the general recognition w^hich the subject merits. 
But each year brings unmistakable advance in this matter, 
as is shown by the construction of new reservoirs and dams 
across streams and draws, and b}^ new^ methods of cultiva- 
tion. These are on the increase, and were it not for the difli- 
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culties in the way of making water-tight reservoirs in sandy 
soil and the large amount lost by evaporation (averaging 4^ 
feet for the state) , greater progress might be reported. The 
matter of conservation of soil moisture by superior cultiva- 
tion, being a less obvious factor, is lost sight of by many, 
and yet by this means there have been, to the author's knowl- 
edge, some marked examples of success, standing in strong 
contrast to the failure of others. By pulverizing to extreme 
fineness a coarse soil, the absorption of water may be in- 
creased a thousandfold. Compress or "firm" the soil, and 
the attraction of capillary water is increased to that extent. 
Mulch the surface into fine, loose particles, and the capillar- 
ity which draws the moisture up to the plant rootlets is 
broken at that point, and a blanket is formed for the retar- 
dation of evaporation and retention of moisture in the soil. 
By careful and intelligent farming, wide areas now aban« 
doned, or held by indifferent, roving classes, will prove to 
have ample moisture for agriculture. 

During the last five years various means for catching and 
holding surface water have increased enormously, and now 
attention is directed to the results consequent upon the bet- 
ter conservation of soil moisture, all of which will aid in the 
reclamation of important tracts of remarkably productive 
land now idle and unoccupied. There are table lands 200 to 
300 feet above water where no amount of conservation of 
moisture on the surface or in the soil can avail ; but, on the 
other hand, there are countless regions to be benefited 
thereby. Such table lands, therefore, where grazing is not- 
ably good, should be turned over to stock raisers, and the 
lowlands to agriculturists. Each class would prove of bene- 
fit to the other. Community life could be enjoyed in the 
valleys and the uplands left for grazing. 

It is universally conceded that cattle raising is profitable, 
and that the small herder can make steady gains by watch- 
ing his cattle more closely instead of turning them loose 
upon the range as formerly. It is an easy way to turn stock 
upon the common range, where no care is required, winter 
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or summer, except at the time of the annual "round up," 
but by that method the chances for loss are greater. Its 
day is past in Nebraska, and it is now time for many small 
cattle raisers to occupy the land once grazed over by the 
herds of great companies. The grazing lands should be 
turned to better account, the conditions of the vallev lands 
should be better understood, and many important tracts now 
deserted should be reclaimed. This will come about by the 
storage of storm waters, by irrigation, and by the conserva- 
tion of soil moisture. 

POIXUTION OF WATER 

Water for domestic supply is ordinarily w(»ll purified. In 
the river current the water is exposed to the air, and thus 
purification by the process of oxidation goes on. The ground 
water is likewise purified. But in its descent through the 
air, in its passage down the streams or through the soil and 
rocks, water, which is the universal solvent, takes up certain 
acids and gases and dissolves certain minerals, particularly 
lime (making hard water), iron (making chalybeate water), 
potash or soda (making alkali water), or salt (making saline 
water). 

These are wholly inorganic ingredients and for the most 
part harmless. But there are other ingi'edients not to be 
detected by the sense of smell, sight, or taste, which come 
from organic decay. Water in closely settled regions is sub- 
ject to dangerous pollution. It then becomes a vehicle for 
germs and contagious disease, and is not fit even for beasts. 
Wells should be so located and guarded that barnyard wash 
can not drain into them nor soak through the soil into them. 
The w^ater filters through many feet of soil, and is pure and 
wholesome if proper precautions are obsened. One may 
feel great confidence in the purity and healthfulness of water 
drawn from a well which passes through clay before striking 
water-bearing gravels. 

The cities of the state should zealously guard against the 
possible contamination of their water. Good water for city 
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use is SO easily obtained from groups or gangs of wells at 
i-easonable depths that no community seems justified in 
drawing its supply from surface streams, which are subject 
to progressive deterioration as population increases. 

FLUCTUATIONS OF WATEK LEVEL 

The years 18113, 1894, and 1895 were years of excep- 
tional drouth. The whole water table was lowered, and 
springs, jmnds, streams, and many wells faileil. During the 
winter of 1895 there was virtually no rain or snow. That 
is to say, there was no precipitation by which to account for 
an unexpecteil rise of water (apparently real) which began 
early in the winter, and reach(Hl a point in February and 
ilarch which aroused general comment. Many, during that 
time, had knots tied in well rojx^ wliereby tlie well buckets 
might be lowered each time into the sliallow water without 
roiling it. It was soon noticed that the wells were tilling 
unexpectedly, because the ropes were wet some ten to twelve 
feet above the usual point. Water began to How in chan- 
nels hitherto entirely dry. The dry bc^ds of i)onds began to 
till. Excavations for railroad (»mbankments became lake- 
lets. Springs which thrcH* years i)reviously had supplicHl fish 
ponds, but had become dry, began to tlow again; and damp 
spots began to appear in some farms. So many cases were 
reported in jH^rson or by letter that the author took pains to 
send out several thousand iii<iuiries over the state. Two- 
thirds of those who answered had noticetl an unexpected rise 
of water; one-third had not. The evidence is almost con- 
clusive that this is real, and is a matter of annual occurrence. 

One explanation is that the decreased evaporation and the 
increased cohesion of water in winter allows more ground 
water to accumulate. The majority reported the rise as 
occurring in February. Stockmen in the most arid portions 
of Nebraska depend implicitly upon this rise of water, which 
they assert is of annual occurrence and indeixmdent of pre- 
cipitation. This matter seems as worthy of critical study 
as any problem connected with our ground water. 
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SALT WATER 

Throughout southeastern Nebraska salt wells are so nu- 
merous that it is often uncertain how to avoid them. In 
pools, surface wells, and deep wells a strong brine is often 
met. The most conspicuous salt marsh is that of the exten- 
sive flat on Salt creek, near West Lincoln, which has been 
retained by the state as public land. 

Here at one time a considerable industry sprang up, and, 
as the early founders of tlie state had hoped, salt was pro- 
duced and shipp^^d to neighboring states. Here the early 
freighters to the mountains bought their supply. With the 
discovery of the salt bc*ds of Kansas, however, this industry 
could no longer survive. This basin, which is a mile or two 
across, is apparently depressed below the surrounding level, 
and one side has been cut awav bv a small stream. Though 
standing for a numl)er of years as waste public laud, it 
has recently been leased from the state by an enterprising 
company who, by damming up one side of the salt basin 
and setting the water back about one and a half miles, 
made a salt lake. Ciroves were i)lant(Hl around it; pavilions, 
bath houses, and restaurants were built; a snmll steamer 
and numerous sail and row boats addwl, and the whole 
given the rather pretentious name of Burlington Beach. See 
fig. 23. For several years this furnished iuhind people with 
an attractive pleasure and health resort. Any decline in 
this undertaking is to be viewed with regret by people living 
so renu)te from all aquatic scenes and sports. Numerous 
salt springs rise from its l)ottom and along its sides, thus 
supplying it with salt water. In addition, the abandoned 
test well (bored to a dei)th of 2,463 feet) is feeding into it a 
6-inch stream of salt water. 

In ordinarv wells it is often found that fri^h water 
can be drawn from the top and salt water from the 
bottom. The fresh water floats because of its lower density 
as compared with salt water. Considerable care is exercised 
in such cases in lowering the well bucket, so that the water 
may be agitated as little as possible in ordeV to prevent the 
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salt and the fresh water from becoming mixed. In one well 
the pump is so arranged as apparently to yield salt water or 
fresh water from the same pipe by placing one pipe inside 
of the other. 

Wells in southeastern Nebraska in the region of the Car- 
boniferous below a depth of 150 feet are liable to be or to 
become saline. Below this to a depth of 500 to 1,000 feet or 
more salt water is to be more or less expected. The salinity 
is greatest at 250 to 300 feet. It is strong at 500 feet, and 
the water is distinctly salt at 1,000 feet. When the well at 
Beatrice, 1,260 feet deep, was bored for the city supply the 
quantity but not the quality of water was expressly stip- 
ulated in the contract. When all the requirements were met 
the city refused to honor the bill because the water was salt. 
Losing the suit which followed, the contractor proceeded to 
make tlie best of a bad job by pulling up the pipe of this 
artesian well for use elsewhere. This would undoubtedly 
have saturated the drift of the region, and so have rendered 
worthless all the wells in and around Beatrice, but this was 
promptly averted by purchasing the pipe from the contractor. 
This saline well was still flowing when last visited. 

The Riverview^ Park artesian well in Omaha, 1,060 feet 
deep, passed almost through the saline layer, but still is 
noticeably brackish. See fig. 32. 

So far as can be learned, the first recognition of the 
hygienic possibilities of the saline water and its first utili- 
zation was by a former hotel proprietor in Lincoln, who is 
reported to have earned a considerable fortune, due largely 
to the salt baths which his hotel furnished. These salt baths 
were deservedly popular and enjoyed a local reputation, espe- 
cially among those afflicted by rheumatism. At the present 
time their place is taken by the sanitarium of Doctors M. H. 
and J. O. Everett, called the Sulpho-saline Baths. This is 
an expensive and important institution, fitted with a great 
plunge and swimming tank 50 by 150 feet, and 3 to 10 feet 
deep, with baths and appliances of every description repre- 
senting an investment of $100,000. Two artesian salt wells. 
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one 566 and the other 450 feet deep, fill the great tank, the 
water passing first through a heated coil and tUence into 
the tank by its own pressure. This is the most important 
use to which salt wells in Nebraska have yet been put. 

In several cases the waters of salt wells are bottled and 
sold, thus presenting a commercial aspect. The salt well, 
known as the Lloyd Mineral Well, at Union, Neb., is one of 
the best known in this connection. Ita depth is 500 feet, and 






Fig. 37.— Sulp bo-saline Baths and SaQltarlum, Lincoln, Neb., illnstrating 
the utilization of saline arteHian water, awimming pool 50x150 feet, 3 feet 
to 10 feet deep. 



the water is raised by a gasoline engine. Another economic 
feature is the proposed use of this water in certain manu- 
facturing processes. 

Several firms have already visited the region and speak 
favorably of locating in southeastern Nebraska, where salt 
wells can be obtained in connection with good shipping facili- 
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ties. On the Ooveriinieiit square in Lincoln the ealt water 
fed from a l,060-foo( artesian well is used to supply the 
public fountain. Tliis water is carried away in bottles and 
pails because of i-eal <H' imaginary curative properties, which 
almost any mineral water is reputed to have. The slightly 
saline water of the HiverA'iew Park well at OmaJia is put to a 
similar, thou{;h much larger use, iMvause of the great volume 
of water supplied. It suxiplies a public fountain in the park, 




Fig. 38. — Uilllzation of salfne artesian water for a puWlc lountain on 
the Government Square, Lincoln, Neb. Depth ot well 1.060 teet. Asection 
of this well may he found under Carhonlferous formation. 

fn)iu which a lively little cascade falls into the lake. The 
economic imi)ortaiice t)f this one well to the city of Omaha 
may be better judged wlieii it is learned that an ojual amount 
of water supplietl by tlie water company at the lowest pos- 
sible wholesitle water rate would cost the city |5,000 
annually. 

Slioh wells may seem to lie of little direct benefit to a com- 
munity, yet anything which tends to beautify our prairie 
towns and cities and render them more sightly and attract- 
ive is undtmbtedly of indirect value. The simplest fountain 
in our prairie towns becomes the more attractive from the 
very lack of rocks, springs, and brooks. 

A ratiier novel if not unique method of irrigation by 
means of salt water is in vogue witli market gardeners 
along 8alt creek. The water of this creek being too saline 
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for direct applicatiou to tlie land, is uwd to tiuu paddle 
wheels, which at first sight might be iiiistakeii for current 
wheels. Here is an esample of the utilization of salt water 
in riinnin;; undershot wheels and piimi>iuy fresli water for 
irri;;ation. 
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Fig. 39.— Head of the Goold-Hollingworth seepage or underflow ditch, 
dug about 12 feet below the eurlaee in the dry saadH of the North Platte 
valley, at Ogallalu. Keith cannty, Neb. 



MKTHons OF i{.\isix(: w.\ti:i{ 

Since water comes to have a hijjh money value in a rcflion 
rich in soil hut iKJpr in rainfall, the questiou of liftiu^ water 
cheaply and rapidly becomes a subject of much importance 
and engages the serious attention of so nmny of our eltizeuK 
that some remarkably interesting inventions are the i)racti- 
cal result. Peculiar and characteristic systems of hoisting 
water are in vogue in widely separated connties, and iiow- 
ever crude some may appear to he, they represent a move- 
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ment toward the solution of an important agricultural prob- 
lem. Whether it be for the house, or for the cattle or sheep 
on the ranch, or for the larger work of irrigation, the ques- 
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tion of getting water is of consequence. The easiest method 
is to let water come to the surface in streams, springs, and 
artesian wells. Whore this is not practicable, recourse must 
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be had to the various water lifting devices hinted at here, 
chief among which are the pump, the endless chain and 
buckets, and the current wheel. Thousands of windmills 
are in daily operation, saving labor in pumping, many of 
them being of home-made construction, and, where the wind- 
mill is not efficient enough, horse power and steam are used. 
AloDg many of our streams current wheels are to be seen 
lifting water for irrigation. 




Fig. 42.— The lower end of the Goold-Holllngworth ditch. OgallalB. 
Neb., four miles from Its head, ahowfng Its espanslon Into a lakelet with 
a flock of green-winged teal swimming upon It. 

Some have found it expetlient to dig back into the sands 
of valleys and thus get undertiow or seepage water for irri- 
gation. Probably the most intereatiug seepage ditch is that 
known as the Goold-HoUingworth ditch, at Ogiillala, on the 
North Platte river. When visited and photographed, the 
sands of the North Platte were so dry and had been so dry 
for months before that it seemed like the bed of an abandont'd 
river. 

There was not a visible sign of water for miles, yet as a 
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Fig. 43. — Jnmbo wiodmill of the Travis Brothers, market gardenerB, Lia- 
coln. Neb., repreaentinf; a type of home- made windmill commonl]: met with in 
Nebraska. This mill, which cost 9S, was ased to irrigate a five acre garden 




rng. 44.— Otant turbine built by J. M. Warner, near Overton, Neb., a 
home-made wfndmlU, diameter IS teet. used In Irrigating a 20-acre field 
of alfulfa and com. Runs two 6-incn pnmpB. tiesides a corn sheller, ooia 
grinder, and grindstone. 
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matter ot fact underflow water was tlicre, but deeper down 
iD the sand. 

Taking advantage of this knowledge, tlie Jlessrs. Goold 
and Hollingworth laid out a ditch from their ranches to a 
point some four miles up stream. They followed an easy 
gr^de and by the time they had plowed and scraped to the 
head of the proposed ditch they were down in the sand some 
ten or twelve feet. 




At this point water flowed freely from what at the surface 
seemed to be perfectly dry sand. The stream was about 
twenty-five feet wide at its head, and increased in size to 
the lower end, which was swollen into a small lake. This 
ditch and others like it are capable of furnishing lai^ 
amounts of water for irrigation, and for the benefit of those 
interested certain engravings are introduced to give some- 
what better ideas of a seepage or underflow ditch. 
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GEOLOGY OF NEBRASKA 



GENERAL FEATURES 



The general reader i»» well aware that the geological fea- 
tures of Nebraska are obscured and often wholly concealed 
from public view by a deeiJ mantle of soil. The student must 
often travel miles to find an exposure of rock, for it is only 
here and there that streams have worn away the mantle and 
laid bare the bed rock. A difficulty arises here in the matter 
of popular description, for the average citizen very naturally 
views this gi*eat mantle of soil as something simply to be 
plowed and harrowed, and as having little relation to geol- 
ogy. He views geology as beginning at bed rock. In other 
words, if the state were divested of all soil and soft surface 
material down to bed rock, it would represent a true geologi- 
cal map, according to popular conception. But why dig 
down to bed rock in making a map, when the surface mate- 
rial is a geological formation as much as though it were 
hard as rock instead of soft as sand? 

The oldest formations are in the very eastern comer of 
the state, and younger and still younger formations appear 
as one travels westward, though generally concealed under 
a deep mantle of soil. The rocks of Nebraska are all undis- 
turbed sedimentary rock, such as common sandstone, lime- 
stone, and clay or shale, and there are no native crystalline 
rocks, such as granite, marble, etc. 

There are no rocks in the state older than those of the coal 
measure or upper Carboniferous, found in southeastern Ne- 
braska. These rocks sag or dip to the west, and, by the time 
Lincoln is reached, have passed out of view, and are buried 
about three thousand fe(»t in central Nebraska, and do not 
appear again until upturned along the Kocky mountains. 
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The trough thus forced is filled with layers of CretaeeouM 
rock, which have a total thickness of three thousand to four 
thousand feet in central and western Nebraska, and reach 
the astonishing thickness of eight thousand to ten thousand 
feet in the Denver basin. 

The Carboniferous and Cretaceous constitute our oldest 
rock, and upon them lie the newer rocks, conforming in 
general to the eastward slope of the state. 

Those familiar with the succession of beds will observe 
that the Jurassic and the Triiissic, representing a great lapse 
of time, are missing altogether, but are magnificently repre- 
sented further west in Colorado, Wyoming, and Montana. 
The reason is that our neighboring states during that ex- 
tended period were deeply submerged, and hence i-eceived 
deposits of all sorts, but Nebraska had emerged from water, 
and stood high and dry as a land surface, so, instead of 
receiving deposits, it was being carved and carried away. 

There is only space enough at this juncture to allude sim- 
ply to the geological ups and downs of the state, its salt 
water, fresh water, and land conditions. The eastern fifth 
of the state is covered by a fine mantle of glacial drift, over- 
lain by a blanket of loess, sometimes excei^ling one hundred 
feet in thickness. The glacial drift tliins out rapidly and is 
hard to trace west of Seward, wlu^re it presents a ragged, 
obscure morainal front, but the loess continues diagonally 
across the state to the southwest. To the west, more par- 
ticularly in the northwest, occurs the Bad Land clay (Oligo- 
cene). The Butte sandstone (Miocene) and the Magnesia 
(Pliocene) are widely distributed. The most recent deposits 
in the state, excepting of coui*se the alluvial banks and bars 
forming at the present hour, are the level alluvial deposits 
of our streams, and certain drifting sand dunes. 

GEOLOCaCAL FORMATIONS 

For those who are not familiar with a geological section 
and the succession of strata, it may be helpful t^ ascend the 
geological stairs, a step at a time, from the oldest beds to 
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the newest, 
at least 



This graphic method has the merit of brevity 
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Pierr* 100 to 3.000 or 4,000 feet thick. 



Niubrara. 



Benton, 20U. 



Dakota. Water- bearing l^eds 2.">() feet. 



Juras'fic. 



(^ MisHinflT save deep 
i in western part. 



Triawsic. 



Permo-carboniferous, 200 fe«t. 



Carboniferous (upi)er or c^al mojisures) 1.200 feet. 8 to 10 inches of coal. 



A more technical section niav be found in c()nncH:tion with 
the colored sreolo^ical map of Nebraska. 

CARBON I FKItOUS FORMATION 

The Carboniferous, consisting ])rincipally of magnesiau 
limestones of Missourian age, interbedded with shales and 
some sandstone, and aggregating a total thickness of about 
1,200 feet, is by all means the most imjjortant geological 
formation in the state, at least from an cn^onomic point of 
view. It supplies the bulk of our building stone, our clay 
and lime, and, though the Carboniferous area is small, occur- 
ring in but a few of the southeastern counties, namely, 
Richardson, Pawnee, Nemaha, Johnson, Otoe, Cass, Sarpy, 
Douglas, and Washington, it is important. A large number 
of industries an* founded on its natural resources, which 
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will be described in detail in succeeding reiK>rts. At present 
we must consider the Carboniferous simply as a bed of rock, 
outcropping along certain stream beds in the above counties, 
then disappearing from view. The name Carboniferous car- 
ries with it the idea of coal, and it is true that our Carbon- 
iferous bears a thin seam of coal, but it thins out rapidly 
and disappears altogether. At best it is scarcely more than 
eighteen inches thick and can not be worked with profit. 

It seems a sad loss of time and money, but nothing can 
prevent men from "prospecting for this formation" in cen- 
tral Nebraska, oblivious of the fact that it is probably more 
than two thousand feet below the surface near Kearney, 
and from three thousand to four thousand feet below 
ground at North Platte, and can not be found again 
until the flanks of the Eockv mountains are reached, where 
it is barren of coal. Thousands of dollare can be saved in 
Nebraska by this knowledge, for there are many engaged in 
the determined effort to find the Carboniferous in impos- 
sible places. An unfortunate aspect of this affair is that 
many people report their undertakings to the geologist and 
ask for advice, but are averse to receiving it. They seem 
to covet encouragement rather than to learn facts, and take 
exception in most cases if a report adverse to their views 
and expectations is rendered, and, stimulated by a desire to 
show that the judgment of others is in error, dig resolutely 
downward. In one instance a foreigner, at the cost of his 
farm, sunk four deep shafts, all within a couple of acres, 
for the purpose of demonstrating that the Carboniferous was 
there, as he knew. Ia another instance, a ranchman in cen- 
tral Nebraska, after drilling 600 feet, asked advice, and after 
getting it, drilled unsuccessfully 1,100 feet more, out of a 
spirit of opposition, as he plainly confessed. It ought to be 
made plain to all citizens, foreign as well as native born, 
that the geologist of a state in giving advice is actuated by 
right motives, otherwise he is unworthy of the trust reposed 
in him by the people whose interests he is supposed to serve 
in the strictest fidelity and in a manner free from i)rejudice. 
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Do not dig for Carboniferous beds west of Lincoln ; they 
sink rapidly. Though found on the surface in eastern and 
central Lancaster county, they are 269J feet below the sur- 
face at Lincoln, as shown by the test well at Burlington 
Beach. 

The topmost 200 feet of our Carboniferous is called the 
Permian, or better still, the Permo-carboniferous. How- 
ever, for the sake of simplicity, it would do if no distinction 
were made, and the two treated as one, which they may prove 
to be. 

If you wish for an "ear mark'^ to aid in determining 
whether you have Carboniferous rock or not, look first of all 
for the little fossil -shells which so closely resemble grains of 
rice that the rocks composed of them are called petrified rice 
by the people. This shell, called Fusulina, a sort of over- 
gi'own chalk shell, is almost universal in our Carboniferous 
rocks. See fig. 135, and pi. II. To verify this, scrutinize any 
piece in the quarry, or examine any foundation, or look at the 
building stones of the Capitol, Post-office, or the State Uni- 
versitv. This kind of shell affords the readiest means of 
determination; still there are other shells which will assist 
you in the identification of Carboniferous strata, and in the 
interests of quarrymen and teachers, pupils and citizens who 
may be concerned, a few of the most important fossils 
indicative of Carboniferous strata are shown, without de- 
scription, in plate II, and a list of Carboniferous fossils is 
to be found on page 127. 

The rocks of this formation are characterized by the occur- 
rence of innumerable nodules of flint or chert, which prove 
•(|uite detrimental to many beds. These nodules are in evi- 
dence in many of our foundations, and as time goes on they 
stand out in rather unfortunate relief. The limestone, being 
soft, weathers away, while the flint, being hard and resistant, 
is not affected. At the State University, after ten or twelve 
years, flint nodules are found projecting an inch or more 
from the face of certain foundation stones. 

The Carboniferous is subdivided into five or six beds, of 
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which the topmost, called the Cottonwood, and the under- 
lying Atchison shales (Prosser's Wabaunsee), are the only 
ones of much consequence. 

In the classification of the Carboniferous beds of this re- 
f!:ion the more conspicuous pioneers are Swallow, Meek, 
Hayden, and Broadhead. Swallow and Broadhead, in par- 
ticular, have the undoubted right of priority, in that a full 
generation ago they studied the stratigraphy of Missouri, 
Kansas, and Iowa to Nebraska, recognized and named the 
successive beds, and described them minutely and unmistak- 
ably. However, some later writers, ignorant of their work 
or ignoring it altogether, have rechristened some of the lay- 
ers. In the last decade, the stratigraphy of this same region 
has been studied by Keyes, Prosser, Williston, Beede, Ha- 
worth, Darton, and others. For ordinary purposes, a geo- 
logical section of tlie Carboniferous in Nebraska, including 
the topmost coal measures, commonly called Permian, is 
about as follows : 



n\%na i Florence Flint— Bine Springs. 
^^nasH j ^^^^j^g Flint— Holmesville. 

Neosho — Beatrice to Roca and Bennett ( ?). 

Carboniferous : Cottonwood limestone, 

Atchison shales, etc. 



Permian 

(?) 



EXPLANATION OP PLATE II 

1. Fusullna secalica 

2. Amblysiphonella prosseri, sponge 

3. Campophyllum torquium, coral 

4. Lophophyllum profundiim. coral 

5. Archaeocidaris agassizi, spine of sea urchin 

6. Archaeocidaris agassizi, plate of sea urchin 

7. Fenestelloid Bryozoan 

8. Ramose or tree Bryozoan 

9. Spirifer camaratus 

10. Spiriferlna cristata 

11. Chonetes grannlifer 

12. Seminula argentea 

13. Enteletes hemiplicata 

14. Meekella striatocostata 

15. Productus nebrascensis 

16. Derbya crassa 

17. Ambocoelia planoconvexa, ventral and dorsal 

18. Allorisma subcuneatum 

19. Pleurotomarla perhumerosa 

20. Petalodus alleghaniensis, shark tooth 

21. Cladodus occidentalis, shark tooth 
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According to a section between Kansas City and Omaha 
by Charles R. Keyes, the following divisions are recognized : 

Cottonwood limestone 10 feet 

Atchison shales 500 

Forbes limestone 25 

Platte shales 105 

Plattsmouth limestone 30 

Lawrence shales 265 

Plattsburg limestone 35 

Parkville shales 75 

lola limestone 30 

Thayer shales 50 

Bethany limestone 75 
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Iron pyrite, which ruins any rock containing it, damages 
some of our Carboniferous limestone, and other layers con- 
tain so much clay that they break down under the action of 
frost and rain in a season. Other beds are so full of fossils 
as to be rendered undesirable, while still other beds are 
compact, fine grained, uniformly colored, and altogether 
excellent stone. 

The chief uses of our Carboniferous limestones are for 
foundations, concrete, lime, and for use in the manufacture 
of beet sugar, and for the smelter at Omaha, 

The Carboniferous clays are of great thickness and of 
excellent quality, and a great variety of wares may be pro- 
duced from them, and extensive clay industries are founded 
upon both our Carboniferous and Cretaceous clays, which 
are important commercially. 

The coal found in the Carboniferous of our extreme south- 
eastern counties is seldom over ten inches at best, though 
some beds are known where it is eighteen to twenty inches^ 
and practical men have demonstrated, by repeated effort and 
failure, that there is little possibility of ever mining it 
profitably. 

Shales in this formation are often very dark and compact, 
and so full of carbonaceous matter as to bum, but such beds 
must not be confounded with true coal. 
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Pig. 47.— Section ot the test well at BurllnKton Beach, one mile weat 
ot Lincoln. This well was sunk by means of a diamond drill to a depth 
of 2,463 feet, and at a cost of $20,000 to Che state, to determine the nature 
of our rocks, and whether gas. oil, or coal could be found. The core of 
this well la preserved in the State Museum at Lincoln. — After Darton. 
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Fig. 48.— Section of the saline arte- 
sian well which supplies the fountain 
on the public square, Lincoln, Neb. 

—Fisher. 
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Fig. 49.— Section of Chase division 
of the Permian near Wymore. Neb. 

— Fifiher. 
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FiK- 50.— Section of coal pit 4i< Dakota 100 ft. 

inilfH Bontheast of Rolo. uouth side ot 
tlie Nemahft, one mile above B. & M. 
bridge. 
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Fig. 51.— Section 6 milen west of 
Wilber. Neb., at James Mitchell's 
place. T. 6. R, 3, 8. 22. 
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FOSSILS OF THE CARBONIFEROUS OF NEBRASKA 

Protozoa. — Fusulina secalica. 

PoRiFERA. — Amblysiphonella prosseri. 

CoELENTERATA. — Aulopora aiHia, Aulopora? prosseri, Cam- 
pophyllum torquiuin, Lopliophyllum profundum, Microcy- 
clus discus M. & W., Stromatopora sp., Syringopora multat- 
tenuata, Zaphrentis sp., Zaphrentis sp. 

EcHiNOiDEA. — Archaeocidai*is aculeata, Arehaeocidaris 
agassizi, Arehaeocidaris raegastylus, Arehaeocidaris? triser- 
rata. 

Crinoidea. — Barycriuus subtumidiis, Cerioerinus hemi- 
sphericus, Cerioerinus missourieiisis, Erisocrinus typus, 
Eupaehyerinus? (rare), Hydeionocrinus kansasensis, Zeocri- 
nus acanthophorus, Zeacriuus muerospinus, Phitycrinus sp. 

Vermes. — Spirorbis sj)., Serpula sp. 

Bryozoa. — Batostomella leia Condra, Cyclotrypa? bar- 
beri Ulrieh, Cystodietya anisopora Condra, Cystodictya 
inequimarginata Kogers?, Cystodictya lophodes Condra 
(rare), Fenestella biuodata Condra, Fenestella conradi Ul- 
rieh, Fenestella conipactilis Condra, Fenestella cyelofene- 
strata Condra, Fenestella gracilis Condra, Fenestella poly- 
poroides Condra, Fenestella limbata Foerste, Fenestella 
mimica Ulrieh, Fenestella perelegans (Meek), Fenestella par- 
vipora Condra, Fenestella spinulosa Condra, Fenestella su- 
brudis Condra, Fenestella tenax Ulrieh?, Fistulipora ear- 
bonaria Ulrieh, Fistulipora earbonaria-nebrascensis Condra, 
Fistulipora nodulifera Meek, Meekopora prosseri Ulrieh, Pin- 
natopora pyriformipora Kogers, Pinnatopora trilineata 
Meek, Pinnatopora youngi Ulrieh, Polypora bassleri Condra, 
Polypora cestriensis Ulrieh, Polypora crassa Ulrieh, Poly- 
I)ora elliptiea Rogers, Polypora remota Condra, Polypora 
reversipora Condra, Polypora spinulifera Ulrieh, Polypora 
stragula White, Polypora subraarginata Meek, Polypora 
ulriehi Condra, Bhombopora lepidodendroides Meek, Septo- 
pora biserialis (Swallow), Septopora biserialis-nervata 
Ulrieh, Septopora cestriensis Prout, Septojmra deeipiens Ul- 
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rich, Septopora multipora (Rogers), Septopora pinnata 
Ulricli, Septopora robusta Ulrich, Stenopora carbonaria 
(Worthen), Stenopora carbonaria-conferta Ulrich, Steno- 
pora distans Condra, Stenopora heteropora Condra, Steno- 
pora? polyspinosa (provisional) Condra, Stenopora spinu- 
losa Rogers, Stenopora tuberculata Prout, Steblatrypa 
prisca (Gabb & Horn), Thamniscus palmatus (provisional) 
Condra, Thamniscus pinnatus Condra, Thamniscus sevillen- 
sis Ulrich. 

Brachiopoda. — Orbiculoidea convexa, Productus semireti- 
culatus, Productus nebrascensis, Productus longispinus, Pro- 
ductus punctatus, Productus pertenuis, Productus cora 
americanus, Productus costatus, Productus magnus, Produc- 
tus cora, Productus burlingtonensis?, Productus symmetri- 
cus?, Chonetes granulifer, Chonetes verneuiliana, Rhipido- 
mella pecosi, Hustedia mormoni, Pugnax Utah (Marcou), 
Ambocoelia planoconvexa, Seminula argentea, Enteletes 
hemiplicata, Derbya benneti, Derbya crassa, Derbya keokuk, 
Reticularia perplexa, Spirifer cameratus, Speriferina cris- 
tata, Meekella striatocostata, Dielasma bovidens, Lingula 
scotica-nebrascensis. 

Lamellibranchiata. — Aviculopecten hertzeri, Aviculo- 
pecten carboniferus, Aviculopecten nebrascensis, Aviculopec- 
ten occidentalis, AUorisma sp., Allori^ma subcuneatum, Al- 
lorisma granosa?, Chaenomya sp., Chaenomya leaven worth- 
ensis, Chaenomya minnehaha, Edmondia aspinwallensis, Ed- 
mondia per oblonga?, Edmondia subtruncata, Myalina sp., 
Myalina ampla, Myalina recurvirostris, Pinna? coproliti- 
formis Beede, Pinna peracuta?, Aviculopinna knighti Beede, 
Aviculopinna nebrascensis Beede, Pseudomonotis sp., Sedge- 
wickia topekaensis. 

Gasteropoda. — Bellerophon bellus, Bellerophon nodocar- 
inatus, Bellerophon panneus, Capulus spinigerus, Comula- 
ria missouriensis, Euomphalus latus, Euomphalus rugosus, 
Macrocheilus altonense Worthen, Murchisonia lasallensia 
Worthen, Murchisonia terebra, Natcopsis subovatus, Ortho- 
nema subtaeniata terebra, Pleurotomaria iovensis Worthen^ 
Pleurotomaria missouriensis, Pleurotomaria perhumerosa^ 
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rieurotomaria spironema, rieurotomaria subdecussata, 
Streptacis whitfieldi?, Strophostylus remex?, Trachydomia 
wheeleri?, Turbo sp. 

SCAPHOPODA. — Dentalium sp. 

Cephalopoda. — Nautilus ferratus, Nautilus spectabilis. 
Nautilus occidentalus, Nautilus pouderosus, Orthoceras sp., 
Orthoceras cribrosum. 

Crustacea. — Ostracoda; Pliillipsia sp., Phillipsia major. 

Pisces. — Campodus variabilis (N. & W.), Cladodus occi- 
dentalis Leidy, Cladodus knightiana, Cladodus sp., Clioma- 
todus arcuatus (St J.), Ctenacanthus amblyxiphias Cope, 
Cteroptycliius occidentalis ( St. J. & W. ) , Deltodus annularis 
(N. & W.), Fissodus inequalis (St. J. & W.), Helodus rugo- 
Bus (N. & W.), Janassa maxima (M. S.), Janassa unguicula. 
sp. nov. (M. S.), Peripristis semicircularis (N. & W.), Petal- 
odus alleghaniensis Leidy, Streblodus augustus (M. S.). 

PEUMO-CARBONIFEROUS FORaSiATION 

The Permian formation scarcely needs mention, for there 
is no break between it and the Carboniferous, and for practi- 
cal purposes it is all Carboniferous. 

The very topmost layers of the Carboniferous are called 
Permian, yet it may be that the Permian, in point of fact, 
began later with the Red Beds. Our Permian, which may 
be viewed as the finishing touch to the Carboniferous, is 
confined chiefly to Gage county, extending northward into 
Lancaster, and touching the western edges of Pawnee and 
Johnson counties, being exposed chiefly at Wymore, Blue 
Springs, Holmesville, Beatrice, and Roca. 

The Permian is commonly subdivided as follows : 

1. Red Beds. Wanting in Nebraska. 

2. Wellington. In Kansas. 

3. Marion. In Kansas. 

C Florence flint, at Blue Springs and 

4. Chase— ^ Wymore, 

[ Strong flint, at Holmesville. 

5. Neosho — Extending from Beatrice to Roca and Ben- 
9 nett(?). 
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The following sections, prepared by Dr. Wilbur C. Knight, 
may assist citizens in the region of the Permian to recognize 
layers : 

Section at the old cement millp, three miles below Beatrice. 

4. Soil and drift 4 feet 

3. Yellowish shelly limestone 4 " 

2. Cellular light grey limestone 13 ** 

1. Bluish hydraulic limestone 8 ** 

Layer No. 1, once used for hydraulic cement. 

29 feet 

Section at Holmesville. 

5. Soil, sand, and drift 9 fecft 

4. Yellowish to bluish limestone with geodes 10 V^ 

3. Bluish limestone 4 

2. Cherty limestone 6 

1. Unexposed to the river 14 



Kit 



43^ feet 

Section 2% miles southwest of Holmesville. 

6. Cream colored limestone •/« foot 

5. Cream colored limestone 2\U feet 

4. Cream colored limestone 3% '* 

3. Cream colored limestone 3 

2. Cream colored limestone 3 '* 

1. Bluish and grey limestone 8 



4< 



20% feet 

Section at Blue Springs. 

10. Soil 2 feet 

9. Yellow shelly limestone by* '* 

8. Compact yellowish limestone containing vertebrates and 

many invertebrates 7% 

7. Cherty limestone fossiliferous 1% 

6. Yellowish, soft limestone 1% 

5. Cherty limestone fossils in chert 16 

4. Indurated and variegated marls 20 

3. Bluish limestone 10 

2. Unexposed 10 

1. Bluish limestone 3 



77V, feet 
Section on the Kansas-Nebraska state line. 

7. Yellowish oolitic limestone 8% feet 

6. Light colored limestone, shelly 4 

5. Yellowish limestone 8 ** 
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4. Light colored limestone with some chert 13 feet 

3. Very cherty limestone 15 

2. Indurated marls, variegated 15 

L Unexposed to river 20 " 

83^ feet 
PARTIAL LIST OF FOSSILS, ACCORDING TO DR. KNIGHT 

Nautilus eccentricus M. and H., Metacoceras dubium Hy- 
att, Metacoceras sp., Myalina aviculoides M. and H., Mya- 
lina peratenuata M. and H., Myalina perraiana Swal., Mya- 
lina sp., Seminula argentea Shep, Pseudomonotis hawni M. 
and H., Pseudomonotis hawni ovata, Pseudomonotis sp., 
Meekella striatoeostata Cox, Derbva crassa M. and H., Der- 
bya robusta Hall, Aviculopecten occidentalis Schum., Avieu- 
lopecten sp., Bakevellia parva M. and H., Pinna sp., Yoldia 
subscitula M. and H., Scbizodus sp., Scbizixlus sp., Solen- 
omya sp., Solenomya sp., Fenestella sp., Pleuropborus sp., 
Edmondia sp., Scaldia sp. nov., Allorisma subcuneata M. 
and U., Bellerophon marcouanus Gein, Bellorophon sp., 
Avieula cf. lanceolata, Orthoceras sp. 

The Permian is productive of clay, limestone, and chert, 
which is now bein*^ crushed and screened at the Atwood 
quarries for use as ballast, and for concrete for the B. & M. 
R. B. as described under flint. Its use ought to be generally 
extended, and no hesitancy need be felt in recommending it 
as a road-building and street-building material of import- 
ance. 

DAKOTA FORMATION 

The Dakota formation, so called because of the typical 
exposures found at Dakota City, Neb., is ordinarily spoken 
of as Dakota sandstone, for the reason that every one in 
eastern Nebraska is familiar with its very characteristic 
sandy layer, which has such a rusty or ferruginous appear- 
ance that once recognized it is never forgotten. In reality, 
there is as much clay as sand in this formation, and some of 
our best clay products come from the extensive and impor- 
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taut clay deposits in the Dakota. It is characterissed, in 
many places by the impressions of countless leaves, over five 
thousand specimens being displayed in the State Museum as 
the result of one summer^s work. 

The Dakota clays are yellow, blue, red, and mottled, and 
yield brick of any desired color or kind. The Dakota sands 
are mostly crumbly or friable; sometimes light in color, but 
generally dark, and strikingly rusty; in fact so heavy with 
iron in layers as to pass for iron ore. Here iron concretions 
or balls, often hollow within, are common, and since they 
resemble iron ore are often considered meteorites. 

The Dakota sand rock is sometimes soft enough to be dug 
by the hand like sand ; in some places it is half compact, and 
good enough for rough building purposes, in spite of its 
unfortunate dark brown or rusty color. In other places it 
is as hard as qnartzite, as in the case near Fairbury, and in 
scattered exposures in the northeastern counties. Here the 
cement is lime instead of silica, and the rock is of an attract- 
ive color, fine texture, and densely hard. Unfortunately, in 
the quarries producing this grade of stone, there are innu- 
merable fossil leaves of a dark color, t\yigs and limbs con- 
verted into iron pyrites, besides scattered crystals, and 
bunches or nodules of pyrite, which quickly oxidize on ex- 
posure. The rock which at sight seems so presentable is 
streaked with iron-rust in a season, and its value as an archi- 
tectural stone is ruined. This rock will surelv be found in 
various quarries in eastern Nebraska free from this blemish. 

All of the sandstones of the Dakota tend to be rather 
coarse grained, with certain exceptions, and so deliver water 

EXPLANATION OF PLATE III 

Fig. 1. Aralia wellingtoniana Lx. 

Fig. 2. Sassafras cretaceum Ny. 

Fig. 3. Populus kansaseana Lx. 

Fig. 4. Liriodendron giganteum Lx. 

Fig. 5. Salix proteaefolia Lx. 

Fig. 6. Ficus proteoides Lx. 

Fig. 7. Magnolia boulaynna Lx. 

Fig. 8. Betulites westii var. latifolius Lx. 

Fig. 9. Liquidamber integrifolius Lx. 

Fig. 10. Aspidiophyllum trilobatum Lx. 
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rapidly ; but around Louisville the coarse sand becomes peb- 
bles, constituting a conglomerate many feet thick, held 
together in places by a heavy iron cement. The white quartz 
pebbles and the dark cement closely resemble the peanut 
candy of the confectioner, and are very appropriately named 
peanut rock. Large amounts of this pebbly gravel are 
shipped to cities and towns to be used on walks, drives, tar- 
roofs, etc. Whether fine grained or coarse, there is a marked 
tendency in all of the Dakota group to show cross bedding, 
or false bedding. The Carboniferous must have been cut 
into hills and hollows and irregularities of surface before 
the Dakota was laid over it. Many exposures along the 
Platte, at Roca and Bennett and southward show the Dakota 
beds resting as they do, directly upon, but unconformably 
with the Carboniferous. The line of contact is very distinct, 
the one above being brown or rusty sandstone, the other 
lying under it being light colored limestone. 

In the vicinity of Fairbury there are large exi)osure8, and 
near Wymore an exposure is known as Iron mound; also at 
Saltillo, Bokeby, Pleasantdale, and Emerald patches of Da- 
kota are laid bare. At Lincoln it comes close to the surface, 
and wells are often dug in it for water supply, and once 
in a while it outcrops, as at the Mockett well in the Antelope 
valley, at the Lincoln brick and tile works of West Lincoln, 
at the "Cave," Penitentiary hill, and Yankee Hill brickyard 
and beyond. Scattered patches are to be observed from 
Lincoln to Creter 

North of Lancaster county it is practically concealed 
everywhere by glacial drift and loess. The Platte haa 
washed the drift and loess away and haa cut its banks, thus 
laying the Dakota bare in many places. North of the Platte 
it is buried, but is exposed along the Missouri river from 
Burt county to Dixon county. Although there is a strip of 
Dakota running nearly north and south for 200 miles, it is 
so completely buried by the loess that it is seen only in 
widely separated exposures where an occasional stream lays 
it bare. 
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In the test well at Lincoln, the Dakota was thought to 
have been struck at 48^ feet and was pierced at 269 feet^ 
making its thickness about 221 feet at that place. Its thick- 
ness may safely and conveniently be estimated at 250 feet 
in round numbers. Its thickness in South Dakota is about 
200 to 500 feet. 

The economic importance of the Dakota formation lies 
chiefly in its excellent clays, in the water which it supplies, 
and in its stone. Some of its stone is good for foundations 
and even for buildings. People who wish to determine 
whether their quarry belongs to the Dakota group will look^ 
first of all, for the rusty brown sandstone, and for the can- 
non ball concretions and petrifieil leaves. The impressions 
of these leaves are very nearly perfect, and show that the 
Cretaceous trees were very like modern ones; that is, there 
were sassafras, gum, i>oplar, willow, oak, magnolia, etc. 

To aid citizens in the work of distinguishing this from 
the beds of Carboniferous rocks below and Benton above, a 
few of the more important fossil leaves and shells of the 
Dakota are introduced in plates III and IV. 



EXPLANATION OF PLATE IV 

Unio barbouri 
Fig. 1. Side view of an artificial cast from a natural mold. 
Fig. 2. Dorsal view of the same specimen. 

Fig. 3. Side view of an artificial mold of a natural cast of a right valve 
of another specimen of the same species. 

Unio {doubtful species) 
Fig. 4. Side view of a natural cast of the interior of the shell 
Fig. 5. Dorsal view of the same specimen. 

Corbula hicksii 
Fig. 6. Side view of the left valve; an artificial cast from a natural 

mold. 
Fig. 7. Dorsal view of the same specimen. 

Fig. 8. Front view of another specimen; also an artificial cast of a 
natural mold. 

Goniobasis jeffersonensis 
Fig. 9. Side view of an artificial cast of a natural mold. 

Goniobasis {doubtful species) 
Fig. 10. Side view of an artificial cast of a natural mold. 

Viviparus hicksii 
Fig. 11. Side view of an artificial cast of a natural mold. 
Fig. 12. Side view of another similar cast. 

Pyrgulifera meekii 
Fig. 13. Sidcf view of an artificial cast of a natural mold. 
All the figures on this plate are of natural size except fig. 9, which i» 
slightly enlarged.— White. 
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THE BENTON FORMATION 

Tlie Benton, like the other formations already described, 
is SO concealed by drift and loess that many people are un- 
aware of its existence, and yet it can be traced the length of 
the Republican river from central lied Willow county, east- 
ward to Thayer and Jefferson, thence northward in widely 
ilistant exposures to Dakota county, thence westward along 
the Missouri to central Boyd county ; a total distance exceed- 
ing four hundred miles. 

It consists essentially of two strikingly different layers, 
easily recognized when once known; a black layer of shale, 
and a wiiite or buff over-lying layer of chalk rock, correlated 
with the greenhorn limestone of the Rocky mountains. This 
chalky layer has been incorrectly called the Niobrara for- 
mation, as Darton finds. 

There are numerous quarries only a few miles distant 
from Hebron, and many buildings are constructed of the 
chalk rock. Around Fairbury, in Jeflfei'son county, several 
<luaiTies and lime kilns are in operation, making use of this 
limestone. At Milford, under the bridge by the Soldiers' 
Home, the white and black lavers are clearlv shown, and 
may be traced for some rods along the creek. 

The next important exposures occur along the Missouri 
front in the northeastern counties, where the Benton lime- 
stone is again put to use for building purposes with satis- 
factory results. Though, soft, it looks well and lasts sur- 
prisingly well, whether used alone or combined with brick 
or with building stone of some contrasting color. See fig. 140. 

When taken fresh "from the quarry it is so soft that, ac- 

EXPLANATION OF PLATE V 

Fig. 1. Serpula tenuicarinata M. and H. 

Fig. 2. Ostrea congesta Conrad, three small lower valves attached to 

the shell of a large Inoceramus (after Meek). 
Fig. 3. Inoceramus labiatus Schloth, right valve elongated specimen 

(after Meek). 
Fig. 4. Prionocyclus Wyomingensis (Meek) peripheral view. 
Fig. 5. Same, side view. 
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cording to common practice, they saw it into blocks. Sub- 
sequently it grows hard, and is laid up with mortar in the 
usual way. We have seen churches, residences, and business 
blocks built of this chalk rock, which, although built twenty 
or twenty-five years ago, show little change. In Kansas the 
chalk rock is sawed into building stones, etc., but more 
noticeably into fence posts for wire fences, hitching posts, 
lamp posts, etc., thus making it serve useful ends where lum- 
ber is high priced. It is not improbable that the selfsame 
^^post" layer may be traced to Nebraska and put to use in 
an equally advantageous manner. Just across the line at 
Yankton, S. D., the Benton furnishes material for the 
manufacture of hydraulic cement, which is being put to 
steadily increasing use, and is in demand over the whole 
country. The chalk rock is simply mixed with a certain 
proportion of the accompanying shale and roasted. It is an 
important industry of that state, and a large number of men 
are employed and a natural resource developed. 

South of us, in Kansas, great progi'ess is being made in 
the manufacture of hydraulic cement, and the industry is 
being pushed to the front, while out cement resources lie 
untouched and undeveloped. 

The thickness of the Benton is 150 to 200 feet, allowing 
100 to 150 for the dark, shaly portion, and 50 to 75 for the 
chalk rock. There are no exposures to enable one to judge 
correctly, and well records furnish meager information. 

These beds are readily distinguished from the preceding 
and succeeding formations bv means of their fossil ovsters, 
Ostrea and Inoceramiis. One of these oysters, Ostrea con- 
gesta, is about the size of one's thumb; the other, Inoceramus 
IdbiatnSy is about as large as the oyster of the present day. 
They occur in great masses in extensive beds. 

NIOBRARA FORMATION 

The Niobrara zone lies a short distance west of the Bon- 
ton, but is covered with Pleistocene deposits. It outcrops 
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extensively in the Kepublican valley as far west as Cam- 
bridge. Heretofore the chalky layer of the Benton has been 
called Niobrara. It seems to be the most illy-defined forma- 
tion in the state, and its limits are yet to be determined. It 
(j consists of shales and chalky limestones. 

THE PIEUUE FORMATION 

The Pierre fonimtion, so named after Pierre, S. D., where 
it is so broadly exi>osed, is commonly spoken of as the Pierre 
shales, because consisting wholly of various shales, mostly 
very dark. In places it is called by the people the gumbo, 
because when wet it rolls up on the wagon wheels as any 
gumbo or clay soil is apt to do. It consists of a variety of 
shales, mostly of a dark color, and underlies the entire state 
! west of Seward county, increasing in thickness fi-om several 
hundred feet at York, to 900 feet at Dannebrog, 1,100 feet 
at Hastings, 2,500 feet at Kearaey, probably 3,000 at North 
Platte, and 3,500 to 4,000 feet under the western tier of 
counties; and thence the thickness increases steadily to the 
westward, and reaches the iistonishing thickness of 7,000 
feet in the Denver basin. 

Great as is the mass of Pierre, it is destitute of value to a 
community', for it contains no stone, no building material, 
no water. If a little water is struck, it is apt to be unfit for 
use for house, stock, or steam boilers. This works serious 
hardshii)s in northwestei'n Nebraska, but more especially in 
South Dakota and Wyoming. In these regions it is a gi-eat 
problem where and how to get water. Many deep wells have 
been sunk, at great expense and without results. Some of 
the towns and stations near the Bad Lands have no water, 
save w^hat is brought on the water cai*s. 

Besides being too thick to penetrate Avith ordinary drill- 
ing, the Pierre "shells- in" badly, making it necessary at fre- 
quent intervals to cast the drill hole solid with Portland 
cement, let it set, then drill through it. This repeated often 
enough enables the well digger to drill deep into it, but it is 
slow and costly and yields no results. Though attempts are 
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Btill being made to pierce the shale in our western counties, 
it has not been done, and citizens are advised of the inutility 
and wastefulness of the undertaking. A drill hole one mile 
deep or thereabouts costs a moderate fortune. 

The Pierre sustains a good crop for grazing, but thousands 
of square miles of it in neighboring states are destitute of 
water for herds, save as dams are built and surface water 
caught. 




Fig. 67. — Portion of a great herd of range cattle on a gumbo flat (Plern 
Bhale), with hiliB of Pierre In the distance, such as may be found extend- 
ing from northern Nebraska Into South Dakota. Excellent grazing. 

The exposures in any one place in Nebraska are small, 
for the Pierre is deeply covered with other material, save a 
narrow strip along the Republican river, the Slissouri and 

EXPLANATION OF PLATE VI 
Fig. I. Placentlceras placenta DeKay, side view. 
Fig. 2. Same, edge view. 

Fig. 3. Prionotropla woolgari Mantell, elde view. 
Fig. 4. Same perlptieral or edge view. 

Fig. E. BacuHtes or cane shell, commonly called petrified flslL 
Fig. 6. Scaphites nodoaus. 
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Niobrara, and the nortlicru Tine Hidge country. It is often 
of importance to ranchiiieu aud otiiers to recognize this shale, 
and about the best general guide is its dark color. The Ter- 
tiary beds above the Pierre are noticeably light in color. 
West of Kearney, if one digs through the light Tertiary 
rocks and comes upon dark shales, he can be reasonably sure 
it is Pierre, and should at once abandon drilling. 

Though poor in otiier tilings, the Pierre is rich in fossils, 
which are characteristic. A few of the very commonest will 
be figured to assist citizens in determining the beds. 




tlon of the Bf>[)tarium variety, 
mon in the Pierre shale, 
times 3 to 4 feet in diamcte 



Fig. G9.— Same, with some ot the 
clay liiocka removed, ahowing the 
calcite partitloua. 



Tin: L.VUAMEK I'OItllATlON 

The Laramie, as recently described by C. A. Fisher, enters 
Nebraska from Wyoming, and covers a few acres along a 
creek in western Scotts Bhiff county. It doubtless extcuds 
for some distance nnder the county, but is uuiuiiwrtant save 
to geologists and teachers, and needs no further mention at 
this time than that it marks the close of Cretaceous times 
and Cretaceous deposits in Nebraska, tlie Pierre being tlie 
last extensive bed, and ushers in an entii-ely new order of 
beds and conditions. 

THE OL[GOCi:.VK 



The Oligocene or Bad Lauds, coming next in point <»f time, 
lies unconformably upon the black Pierre shale, and is gen- 
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Fig. 61.— Record of deep well at 

Fairniont. 



'■Red ochre" is^StS 



ibeilileil Hiiil |i(-bbly below . 
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Pale green sands . 



Fig. 62.— Section at Chadron. Neb.— Darton. 
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Yellow clay. 
Gray ochre ; 
darker below. 



Sandy ahnle, 
Kray ; mhihH 
flow at 4-JO feet 



Shale, light blue. 



Fme.ronndsanti; ^^^^H ^^^^^H 1.031 

waterprobable ff^l i.n5 Shale, hartler .. . ■■^■^ 1.011 

FiR. (S.— Record of (le?p borinj; at B^r. (U.— Reconl nt deep boring at 

Haatingfl, Neb.— Daitou. Dannebrog, Howard ctninty, Neb. 

OelaceouB shales represented in 

blaek.— DartOD. 
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erally known tlirougliout the state, and for that matter 
throiigliont the world, as the most famous fossil field. The 
Bad Lands are made up mainly of light colored. clays and 
some sand, varying in thickness from 600 to 800 feet. These 
beds yield little or no water, and that of poor quality, and 
furnish no building materials as far as known. Their eco- 
nomic importance consists then nminly in the fossils found 
there, which are universally jirized, and often command high 
prices, a number of people being engaged in digging and 
collecting them for eastern museums and curio dealers. 

Surrounding the Bad Lands are valuable grazing lands, 
and herds find shelter in the recesses and deep cuts, so they 
serve an economic purpose in protecting range cattle. The 
name Bad Lands is a misnomer, the lands not being bad in 
the sense of sterile, but bad in the sense of hard to traverse, 
as the original French expression shows, ^^Mauvaiscs tcrres 
H traverser/' 

The Bad Lands are rather well elevated, standing at a 
height of about 3,500 feet, and are in the right jwsition to 
wash excessivelv. Where the wash is not excessive thev 

ft c- 

soon become good lands, producing crops and valuable 
grasses. They are entirely of fresh water origin, unlike the 
other described formations, which are mostlv marine. 

A great fresh-water lake, or sea as it should be called, 
covered the western part of South Dakota and parts of Colo- 
rado and Wvoming. This lake was filled with Tertiarv mud 
to a depth of about one thousand feet in the backbone of the 
Big Bad Lands of South Dakota. Drainage has carved the 
Bad Lands in a style of magniticent grandeur. !Many tour- 
ists, finding these lands accessible since the B. & M. and the 
F., E. & 51. V. railroads have extended their lines into the 
Black Hills, visit these places from the nearest stations, 
thus giving employment to a considerable number of guides, 
teamsters, and hotel keei)ers during the summer months. 

The fossils of the Bad Lands, though of such fundamental 
importance to scientists, can not even be hinted at here, 
further than to figure a few for those interested, and to say 
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that they represent a high order of animals, such as lions, 
wild dogs, tapirs, camel, rhinoceros, horse, monkey, etc. 



TEETH OP A PEW BAD LAND MAMMALS 




Fig. 69. Aceratherium mite (Rhinoceros) upper jaw, showing imma- 
ture dentition 1x1^). 




©rvl 




Fig. 70. Mesohippus bairdi, (three-toed horse) upper and lower jaw, 
natural size. 





'^^^n 




Fig. 71. Colodon dakotensis (tapir) molar and premolar series, internal 
and crown views. 



It may prove profitable and expedient at another time to 
give these the prominence they deser\'e, for the fossils of 
our Bad Lands have taught some of the most fundamental 



lessons known to the zoologist. 
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The lava beds so often reported in the Bad Lands are 
readily accounted for. It is a common thing to find the 
Bad Lands intersected by dikes of clay and chalcedony ; the 
last named is so hard that weather has no appreciable effect 
upon it. Being dark and ragged looking, and being scat* 
tered over the fields like lava, it is easily mistaken for it. 



















Fig. 72. A group of chalcedony nuts, archihicorla siouxensis, showing 
in the four vertical columns four different aspects of each. Column 1 
(to the left), front view of the embryo; 2, side view; 3, top view; 4, 
bottom view. Apparently the double part is the normal condition of alL 



ARIKAUEE FORMATION 



It might convey the idea more directly to many minds to 
call this the Butte formation, for the buttes of western Ne- 
braska have been caiTcd out of it. It lies directly upon the 
Bad Lands, and might readily be mistaken for them. How- 
ever, the Bad Lands are mainly clay, with yellowish or pink- 
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Fig. 74. — A section of the north 
face of Scotts Bluff.— Darton. 
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Fiff. 75.— A section from Round Top 
to Adelia station, Sioux county, Neb. 

— Darton. 
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Fig. 78— Section of GerinR and aa- 
BOciat«d foTmationB raileii sonth- 
sonthweat of Qering, Neb, 
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Fig. 79.— Section at Chimney Rock, 
Cheyenne county, Neb.— Darton. 
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matiouB eiposed in Wild Cat monn- 
tainB and vicinitj-. Banner county, CaRB Gap, Chejei 
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isli coloi-s predominating, while tlie Arikaree is sand of an 
ash-gray or buff color. A further means of tlcUTlinj: it may 
be cite<l in the pine trees which fiml eougenial ground for 
growth upon it. 

The PiiiiiK fioiidcroKa follows the Arikaree along the west- 
em tier of counties north to I'ine Kldge in Sioux county, and 
northward along the nortliei-u tier of coiiiities as far east, at 
least, as I^ong I'iuc. Its presence is indicative of the Arik- 
aree, which formation in hest exposed along the stec;) wall of 




Fig. 87.— Five Point buttes. Arikaree formation. Sioux county. Neb., 
covered with western pines, Finns poiidcrosa. The broad ailuvial slope 
Is covered with buffalo grass and grama grass. The beginning of ihe 
Bad Land clays is marked by the coarse bunch grass aod yuccas In the 
foreground. 

Pine Kidgc, in Sioux county, facing the Hat Creek Had 
Lands. Here it is 500 feet in thickness with little evidence 
of stratification, save near the top, where there is a clearly 
marked division, separated by a one-foot bed of flint, north 
of Harrison, which may be called the IIarris<m flint. Tliere 
is a suspicion, fi-oni the nature of the material above the 
flint, that it is the top of the Arikaree, and that the portion 
above is Ogallala. It is called by some a wind-deposited 
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Fig. S8. — Cllfts ot Arlkaree formation, north fare of Pine Ridge near 
Monroe canyon, Sioux county. Neb. Photograph, Morrill Geological Expe- 
dition. 1895. 
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l)p<l, tKoiigli generally cousidereti to be of aqueous origin. 
Such youn*; rooka are not consolidated, so this formation 
yields little of eoonomic importance, outside of good water, 
wliich is only procured at a considerable depth; occasional 
beds of volcanic asli, wliicb has a liniitwl market as yet; and 
the fon^sts of pine trees. At the summit also occur the well- 
known fossil Corkscrew beds, together with masses of fibers 
and ro<»tlet8. This fibrous structure is so constant in the 
fonnaliou that it may be used as a means of identification. 

Tlie Arikaree may be delected also by its masses of con- 
cretions and concretionary japes which project from some 
of the walls like guns fi-oiu a fort. 







Figa. 90-97 Inrliisive, — A fow forniB of the toaail corkscrew. Dalmonelti, 
characteristic of the Arikaree formation of Piiie Kldgc, f>in;i\ county, 
Nehraskrt. Height, C to 8 feet. Drawn [com specimens In the collection 
of Hon. Charles H. Morrill. 



An item of considerable promise economically is found in 
the utilization of the springs issuing from the line of con- 
tact between the Arikaree and the impermeable underlying 
Bad Land clays. This seep is tunxnl to account for irriga- 
tion along the alluvial slope at the base of the Pine Kidge 
wall, and many important springs and streams, particularly 
in the northern tier of counties, are supplied from the sand 
of this formation, wliii'b catches and holds practically all 
the rainfall, and delivers it to feed streams and springs. 

Its fossils do not dilTer materially from many of those 
found in the Bad Lands and for the present purposes need 
not be figured here. 
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THE OGALLALA FORMATION 

The Ogallala formation, so named by Darton because of 
typical exposures occurring around the town of Ogallala, in 
Keith county, might be better known to the people under 
the name "magnesia." It is called magnesia in Kansas and 
Nebraska. It is also called Tertiary grit and "the mortar 
beds" in Kansas. 

It is essentially a limestone with impurities, ranging in 
color from light gray to nearly white. It is a calcareous 
grit with a calcareous cement, often containing pebbly con- 
glomerate and beds of Rocky mountain sand and ledges of 
fairly compact sandstone. At the base of the iri-egular cliffs 
of the calcareous magnesia, it seems to break down into a 
peculiar irregular lime gravel. On flat tables of magnesia, 
the soil changes insensibly into maguesiau gravel and then 
into the unaltered magnesia. It breaks down into soil easily 
and is productive. 

Just how far east one can trace the Ogallala is not safe 
to assert until the stratigrai)liy of the state can be stu<lie<l 
more in detail. However, intere^stiug (juartzite r(K*ks in 
Franklin county are related to the Ogallala. These green 
quartzite are known at Woodruff, Kan., and in Franklin, 
northeastern Rock, and Knox counties, Nebraska. These 
quartzites are economicallj' of some importance, being of an 
attractive green color, fine texture, and of the most lasting 
quality. The county jail at Franklin, and other build- 
ings, foundations, and bridges are built of this rock, 
which probably ranks as the densest, strongest, and most 
beautiful stone in any formation in Nebraska, though 
as yet it is the least used. The B. & M. railroad is b^inning 
to use large amounts of it for ballast, and some of the alleys 
and crossings in Lincoln are paved with this rock, which 
wears like granite. 

At Verdigris, apparently the same stone occurs again, 'and 
is used in the flouring mill, in the construction of dams, 
foundations, etc. Though a beautiful and lasting stone, it 
seems to occur in rather restricted areas in Nebraska, 
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iocreasing in tlik-kneHS and extent just across the line in 
Kansas. The attention of builders and architects is directed 
to this building stoiie, for it is altogether superior to many 
kiTidR of rock which are shipped long distances to use in the 
state. 




: Fairbury, Neb., conslating ol Sioux quart- 



GLAClAh DRIFT 



In point of time, the glacial drift comes next, aiid is prob- 
ably the best known formation in the state. 

It is generally known to all classes by the pink and pur- 
plish boulders of Sioux quartzite, mingled with boulder clay, 
nsnallj of a reddish buff color, wliich merges into the over- 
lying loess or "yellow clay." The characteristic Sioux 
qoartzite, pebbles, and boulders are derived from the beds 
of quartzite at Sioux Falls, S. D., having been transported 
by the ice sheet southward across the eastern end of Xe- 



166 



NEBEASKA GEOLOGICAL SUUVET 



braska and part of Kansas. As far south as ItichardsoD 
county these boulders may be found even twenty feet long 
by twelve feet broad and ten feet thick. 

Our glacial drift belongs to the Kansao epoch, and hence 
is of relatively early origin, with many of the granitic rocks 
and the more basic rocks n>tted down. West of Seward it 
has thinned out and is traced with diflSoulty. York county 
seems to be in the line of its extreme western limit. 




Fig. 100. — A glacial, boiitiler of Sioux quartzite about 20 feet long by 
10 feet wide and 10 feel thick, aFter a large amount bad been blasted off 
lor building loundatione Id the nelgbborbood. 



Our glacial drift is thin indeed as compared with that of 
Iowa, which is often more than one thousand feet, for in Ne- 
braska, at best, it is seldom more than a foot or two. This 
region was the edge of the great ice cap. As the ice sheet 
moved irresistibly southward it naturally tended to tear down 
and level surfaces, and to plane, score, and scratch rock sur- 
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faces over whk-Ii the ifc was pushed. Anmml lun-tlu'i'ii Ohio 
these f;P"*>ve« ui'e often deep and hroad, and the esiM)siHi rocks 
show evidence of the ahrasive action of llie glacier. In Ne- 
hraska this is seldom seen, chiefly l)ccaiiw^ our rocks are so 
deeply hniied. 

At La IMatte. the (Carboniferous limestones liavn heen 
phineii, and still slii>\v the gi'ooves and tine sti-iae left hy tlie 




Pigs. 10] ar.il 102.— Carboniferous llmpstanp at Weepins Wntpr, Npti.. 
planed and grooved by glacial action. Fig. 101 shows fine glacial striae, 
while Fig. 102 shows in addition one large groove .1 inchps broad and 1 
Inch deep. The above m.ise-tm sre.liueiis were brakei. from a glai;iated 
surfa:;e exposed for about 100 yards. 

ice, ami at Smitli Head fjlaiial grooves liave Keen nottnl in the 
Dakota ('retaceoas, Ttie same has iH-cn reported at Inm 
Mound, near Wyniore, and at IJoca the rocks are finely 
scored. The hest examph' is to he found at W'ccpin^j Water. 
Here the limestone was phUKi) smooth hy the ice ca|). and 
many groores and fine striae cut, and the whole rock surface 
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reduced almost to a plane. The largest grooves noted were 
three inrhes wide and an inch and a half dwp, i-nnning in 
a directiOD twenty-uine degrees west of Roi^tk. The smaller 
grooves rnn aliout eleven degrees east of south. One uf these 
planed sui-favfH at Weeping Water can be seen for about one 
hundred yards. See figs. 101, 102. 




Fig. 104,— Typical rolliiip: loi'ss prairie, virgin [>i:ii I'io. 

On many of our hills and ridges the drift lies nu the sur- 
face, and one i-an see o<Taston:ii piles of houldei-s hauled 
from the fields, hut onliuiirlly the drift is uovi-rrd by 
loes!4, whii'h will he briefly described next. TbtTe is iillle 
of economic iui)>or1ance in the drift save it is very fertile 
and contains certain valuabU; gravels and sand beds, and its 
boulders are used extensively for biiihliiig imrposes. 

Tin-: LIIKSS I'tHiMAllDN 



The loess, bltiir deposit, nr "yellow riay."' eoiisllinles 
the cultivable soil of the Citsteru half of the stale, and is 
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though thin in some places or entirely worn off in others. 
Being soft, it washes rapidly. 

Unlike many eastern regions, the surface soil of Nebraska, 
whether on the hilltop or in the valley, is uniformly fertile. 
This same loess, dug fresh from a well and thrown upon the 
ground, sustains vegetation at once, and quickly changes 




Fig. 107. — Two tusks of the maiumoth or iiriinitive elephunt, partly un- 
covered. Fonml in the loess of Gouper I'OHiity. Meb.. on the face of an exten- 
sive cut on the BurlinKtim & Minajuri River railroad. Length of task along 
the cnrve. U feet; diaineter at base, 7 inches. Photograph. Morrill Geolog- 
ical Expetlition. lfj<J3. 

fi-om die chanictwistic bright buff color to a dark shmle, 
due to the amount <»f h'umic matter in it, and to the oxida- 
tion of certain mineral matter scattered through it. In many 
places visited there seems to be a difference in c«»lor and tex- 
ture between the upper and lower loess, tlie lower being 
darker. Seams of sand also divide the loess. 

The loess is penetrated by numerous vertical tubes, lined 
generally with a white t-oatiug of lime, Water falling upon 
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the surface finds its way downward throuj;:!! these tubes, 
and, einoe the loess is ehiefly sand, little rainfall is lost. 
Besides, the fine grained material tends to hold water well, 
ami by capillarity to hrinfj; water to the {jrowing rootlets, 
thus enabling Xebraska soils to withstand drouths which 




■. Ti.'i.— Restoration of thi 






would 1k' siiiii.ly disiislrniis in 
nntiii-nius liiuc bulls m- ciiun 
(leriiijiiiy as iucss liindi'i-clii'ii 
inei-aldc laud and frcKli-wjih' 
liviiijr. (if Uic hiiili.T nnii-i- .1 



ilie .ciirral slat.'s. Tlicn- are 
■liiius in till' liifss, known in 
and loess pnpprii, and iniiu- 
siii'lls. idcnli'iil wiMi tk.ose 
iiiiiinals, llii'i-r iiri' Imncs and 




teeth of rodents, and those; of the nianuuoth hiive been found 
in many counties. T!ie I'lcistoccne deposits are fall of iMmes, 
teeth, and tusks of the luaTumoth and mastodon. 

As to the origin of the loess tliere are differences of o])in- 
ion. i< tract n rally, it rescnildcs a wind-dciH»Hitetl material. 
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However, it may be viewed as the closing act in glacial his- 
tory. When the general drainage was impeded, and all of 
the streams congested and forced out' of their banks, marshy 
or shallow lake conditions prevailed and glacial muds were 
steadily deposited. These we call loess. 

Some view the wind as the chief agent. The loess is laid 
evenly over hills and hollows alike, and some think this can 
he accounted for only by the wind. The internal arrange- 
ment also argues for the wind theory. 

It must be admitted that the velocity of our wind is high, 
and the power to transport dust, silt, and sand correspond- 
ingly great, and that the wind must have been one of the 
factors to be reckoned with in accounting for the loess; still, 
we are compelled, without entering into arguments, to view 
it as so much glacial mud and slush, deposited in the retreat 
of the ice. 

The chief economic advantages of the loess are agri- 
cultural, and lie in its remarkable depth and inexhaust- 
ible fertility, its power to catch aud to consen'e the rainfall, 
and to withstand drouth. These are important agricultural 
advantages; but the dei^osit is also of great advantage to 
brick makers, as well as to those buyei-s who wish to get 
cheap brick. The process of making brick from loess is 
simple, and where the material is more argillaceous 
than usual the brick are excellent. When pressed dry, a 
very superior product results, beautiful in color and 
fine in texture, with true edges aud faces, of lasting quality, 
and capable of sustaining heavy pressure tests. The Klose 
Bros., of Lincoln, have their extensive brick business based 
on the utilization of the loess, and they turn out a great 
number of brick of various grades. Since the loess is so 
widely distributed in Nebraska, it may be viewed as a re- 
source without geographic limit, aud limited only in its 
develo])ment by the price of fuel. 

If any one fails to recognize the loess, let him compare 
the shells olKaiued in his bank with those shown in fig. Ill 
and he can uuike his identification sure. 
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A TEW CilAKACTKRISTIC U)ESS FOSSIIJS OF XKItllASKA. 

TTfii^-iiia m'fiitta Say, Succinea avara Sa.v, Pyi**iiiii<iiild 
striat<*lla, Succinea ;rr'"*venorii ],ea, P.vi^iiiiitliilii sliimcfcii 
(Pils.) SliiiiK'k, Bifidaria [K'ntodou Say, Spliyrailiiim I'licn- 
tuliim altifola, Succinea ovalis Say (i>lilu|iia i. Pupa luus- 
fomui L., Encuunlus fulvus, Pyi-amidtila iiltcruata, Poly- 




Fig. 111.— A few fossil shells Introduced to assist in the iilenlifli-ation 
of the loess formation. 

1. Polygyra albolabrie (Say) Ptls. 

2. Pyramldiila alternata (Say) Plls. 

3. Polygyra multilineata (Say) PilB. 

4. Polygyra monodon fraterna (Say) 



6. Heliclna orhfciilata Say 



7. Succinea ovalis Say 
a. Iiimnaea capeniia Say 
9. Succinea avara Say 

10. Succinea grosvenorll 

11. Cochlicopa lubrlca ( 
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gyra miiltilincala, Polygyni profuuda, I'olvyvni li-ai I'Waifl) 
Pils,, Valloiiia Ki"'i'ilicostrt Iti>iiili., /oniloiilcs arhon'iiH Say, 
Vitrea liaiaiiionts (Stiyiiii. ), Ht'Iicodisnis liin-anis i Say). 
Morse, rocliIii()pa lubricii Pils.. Itiriilaria aniiifcia (,Say) 
Ster,, Liiiinaca tiiiwrata Say. 
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THE SANDHILLS 

The Bandhill region Las already been spoken of as becom- 
ing more stable since its settlement by the white man. Since 
the extermination of the native wild herds which trampled 
its grasses and loosened and exposed the sand to the trans- 
porting power of the wind, and the expnlsioo of the native 
people, who made a practice of setting fire to the prairie 
grasses, the sandhills have become stable instead of shifting 
as formerly. They are completely grassetl over, and some of 
the best grazing and alfalfa land in the state is in the heart 
of the sandhill country^ 




Fig.. 11 2.— Typical sand duoe w th blow out In its top 



In former times the sand was blown into hills and ridges, 
rising in places to two hmidred and three hundred feet. 

As to the origin of the sandhills, which cover hundreds of 
miles, it may be said that the sand is derived from Tertiary 
sandstone, chiefly that of the Arikaree. Since Tertiary sand- 
stoucB are young and poorly consolidated, and crumble read- 
ily under the action of the weather, they quickly break down 
into sand. In many of the sand counties, where the sod is 
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broken by the plow, the fields are blown away, as described 
by the farmei-s and ranclinieo, being literally removed, at 
least as deep as plowed. . 

It is coiniiionly reported that eastern farmers after moving 
west insist on maintaining eastern methods of cultivation, 
contrary to the advice of experienced residents. So later 
they naturally have reverses to report. 




county, Neb. Photoeraji 



Pniperly nii(lei"8too»i and pHijierly Ireated. the sandhills 
art^ of ecoiHunic importance, since they are cajiahle of sus- 
taining great herds, and in addition can lie cultivat»il so as 
to produce forage and other crops, and have many lakes and 
springs supplying perennial streams for stock and irrigation. 

It is interesting to note that many farmers report alfalfa 
as growing luxuriantly in the moister places, and even creep- 
ing up the side of the sandhills, and since it is g»merallj 
ivported that water is found within a few feet of the surface 
and readily readied hy the deep growing alfalfa roots, there 
is great expectation of producing large quantities of this 
valuable crop for home consumption and for shipment. 
12 
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ALLUVIAL DEPOSITS 



Alluvium, or valley wash, occurs to a greater or less extent 
in all of our river valleys, constituting the level valley floor 
so sought after by the settlers because of its well-known fer- 
tility. The alluvial deposit along the Elkhom, though .nar- 
row, sustains a large population, and is so productive as to 
resemble a model hay field throughout its length, as viewed 
from the F., E. & M. V. railroad. The valley of the Platte is 
so extensive and productive as to sustain a large population, 
and varies from a few miles in width to fifteen miles in the 
central part of the state. 

The valleys of the Republican, Blue, Niobrara, and even 
the lesser streams all have alluvium, and are of great agricul- 
tural importance. Our Cretaceous and Tertiary rocks, being 
soft, are the more easilv cut into wide vallevs, and so afford 
broad floors for the deposit of alluvium. 

Alluvium consists essentially of a heterogeneous mixture 
of fine soil or loam, silt, sand, gravel, and pebbles, and occa- 
sional beds o£ clay, all more or less mixed wutli ground-up 
vegetable matter or humus, and as a soil it contains all the 
elements of fertility, besides being so situated as to have a 
subsoil abounding in moisture. 

Another economic feature of alluvium is its clay beds. 
By the assorting jmwer of water certain irregular banks of 
clay are deposited, generally mixed with sand. This is used 
in many places for the production of brick. A short paper 
on the Comparative Value of Bluff and Valley-wash Deposits 
as a Brick Material, bv C. A. Fisher, may be found in the 
annual report of the State Board of Agriculture for 1900. 

Alluvium is the last and youngest of the geological depos- 
its, and, although it was forming when the river first began 
to flow, it« deposition still continues, and brings the alluvial 
formation up to date. 

JIixERAL Resources 

AVhile Nebraska is counted the most distinctly agricul- 
tural state in the Union, it is not without mineral resources. 
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though they have not been made known. But, since it tran- 
spires that our mineral resources are few, it seems safe to 
assume that there is all the greater burden of responsibilitj 
laid on us to make the most of what we have. Mineral 
resources of the metallic order are practically wanting; those 
of the non-metallic order are represented by certain import- 
ant and extensive beds. 

GOLD 

Native gold occurs in the state in the sands of the Platte 
and in the glacial drift, and several parties interested have, 
after a number of jears, panned out a few dollars worth of 
these gold scales or nuggets. They an^ very small, but real. 
However, thev are so small and so widelv scattered that it 
seems improbable that the day can ever come when the gold 
will be of the least economic imi>ortance. The geologist 
regrets that it is necessary^ to rei>ort it in this way, for of late 
strong hopes have been built on gold mining in Nebraska, 
and considerable sums sacrificed in developing the work. 

The older residents say that these gold excitements have 
recurred periodically for the last thirty-five ye^irs, and it is 
stated on good authority that the gold excitement in Iowa. 
Kansas, and Nebraska is kindled and kept alive by men who 
are working ostensibly for the development of mining inter- 
ests, but really are working in behalf of certain manufac- 
turers of mining and pumping machinery. Nearly every 
town from Milford and Crete to Geriug has had its gold 
excitement, but, from the point of view of the geologist, 
gold in paying quantities can not be hoix^d for in Nebraska. 
At Crete the mayor and others tested forty wagon loads of 
the so-called auriferous sand of that place, and secured, alto- 
gether, about eight dollars worth of gold. This seems to be 
entirely authentic. Analyses of the siinds at Crete show 
traces of gold; some yield ninety cents to the ton; otherss 
less authentic yield a dollar or two per ton. 

At Milford, the burden of this work has fallen on ]^Ir. 
Dillenbcck, who has devoted the past six or eight years to 
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the investigation of the glacial sands of his place. He has 
taken the pains to try various methods of gold exti*action, 
has bought and set up machinery, and has gone to the ex- 
jK^nse of having many assays made. Many of the prosperous 
farmei*s of Pleasantdale and ililford have cooperated with 
Mr. Dillenbeck in this work. 

Gold has been variously reported from layers of iron pyrite 
in Harlan county, and gold and silver from some of the deeji 
well»in Omaha. Analvses of gold have been made in nearlv 
everv count v, but manv of them lack authenticitv or have 
been lost, and the rc^cord is very meager. 

As a rule tlu^e analyses run low, but a few, apparently 
entirely authentic, run so high as to cause them to be dis- 
credittMl. A single fiagment recently brought to the depart- 
ment of chemistrv at the State Universitv was bristling 
with free gold, and gave an assay of four thousand to five 
thousand dollars per ton. It must be understood that this 
Wiis a mere fragment, and in spite of all efforts those inter- 
est cjI could find no more. 

Ill this connection it seems advisable to sav a word about 
iron pyrite, which is ronstantly s(»nt to the olfice of the geol- 
ogist for determination. It is very like gold in appearance, 
so much so that it has long been called ''fooTs gold."' We 
can think of no simpler test for the average homi* than to 
pound the grains; if it is gold, the grain will flatten because 
of the great malleability of gold; if iron pyrite, it will break 
into powder. Koast a little of the iron pyrit(^ on a hot stove- 
lid, and it will give oil' sulphur fumi^s, turn black, and be- 
come magnetic, which gold will not do. 

It is also an almost daily occurrence for thc^ geologist to 
rerc^ive samples which turn out to b(* mica scales. In the 
glacial drift there are boul(h*rs and pebbles of granitic rock; 
on rotting down, the mica scah^s are liberated, and since it 
happens that mica closc^ly r(»sembl(*s gold at som<* of its stages 
of (h»com posit ion, many are direived by its color. Perhaps 
the simplest t(»st on the farm is \o try ])ickiiig it into scales 
and to test its malh^ability by pounding it. It sometimes has 
a strikingly silverv look, but it is merely an imitative color. 
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The writer has been shown samples of genuine gold, well 
authenticated as coming from the river sands and from the 
glacial drift, but its occurrence is simply a matter of interest 
to mineralogists, and it is to be feared that gold in Nebraska 
can never have the least economic importxiiice. 

COPPER 

The writer has been sliown small flattened grains of native 
copper found in Cherry and Nemaha counties. There is 
also preserved in the State Museum a piece of native cop- 
per, weighing about one-half ounce, found in Chase county, 
near Imperial, in a well at a depth of ninety-two feet. PL 
VIII, flg. 16. Tliis st»ems to be authentic. Oth(*r bits have been 
reportcHl from other counties, but most of them are phiinly 
bits of ore from the Kockv mountain re^^icms accidentally 
dropi>e(l or lost in Nebraska. Asid(^ from the fragnu^nts 
already described, there is no copper in Nebraska. The little 
found and reported interests the mineralogist, but has not . 
the slightest economic signiticance. 

TKURKSTIUAL IKOX 

Pure iron has been reported from Auburn, and in the mu- 
seum of the department of chemistry in the UniviMsity of 
Nebraska may be seen carefully presi^vtMl s[)eciiiieus. It is 
found in a tenacious clay at a depth of some sixty feet, and, 
according to the report of well diggers, is sutlicient in amount 
to interfere with well digging. The individual bits of ter- 
restrial iron resemble the common bean in shapes and size, 
although some are as large as a pigeon's eggs. Such occur- 
rences are very rare, for iron almost never occurs i)ure in 
nature, but is ahvavs combined with some other element, 
such as oxygen, sulphur, etc. Associated with this very 
unique native iron are grains of native coi)per. 

METEORIC IKON 

Pure iron meteorites have been found in Nebraska, 
but the commonest form of ^'meteorite'' which has been 
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brought to the departnient of geology for deterniination is 
tliat found in burnt liav and stniw stacks. It is very com 
nion for a sort of glass to be produce^l by such combustion, 
and to tho inexperienced it is not unlike meteoric stone 
in appearanc(». Finding such in the ash of a burnt stack, 
and believing thaf meteorites are sujK^rheated, the popular 
inference is tlmt the stack was flred by a shooting star, and 
that tlie solid glassy substance is a real meteorite. 

Another fruitful source of meteorites is tlie concretionary 

• 

layer in the Dakota Cretaceous. Our Cretaceous is so 
charged with iron that in many places it 1ms the ai)pearauce 
of a sand semi-fused, or that of coarse cast iron. Such, at 
least, is the popular impression of it. It is very common to 
find throughout this stratum nodules filled with colored 
sand; sometimes, however, they are solid and ring under the 
hammer and break like cast iron. These are a source of con- 
stant concern to many, who think they have found a bed of 
metef) rites. They are repeatedly brought to the department 
for det^4*mination. 

The first genuine meteorite found in Nebraska, weighing 
H'A7).2 grams, was turncnl up by the plow in York county in 
1878, and is shown in figs. 114 and 115. When a corner of 
this met(M)rite was planed and burnished,/unmistakable indi- 
cations of Widmanstatten figures were brought out, as shown 
in fig. 118, and when the same surface was etched, the Wid- 
manstiitten tigures shown in fig. Ill) were produced. 

By the courtesy of Mr. George F. Kunz, the writer is able 
to publish the following analysis of the above meteorite: 

I ron 87.96 per cent 

Nickel 7.38 per cent 

Cobalt 0.74 per cent 

In Huntington's catalogue of the rc^corded meteorites, 
brought down to 1SS7, there is reported from Fort Pierre, 
in N(*braska, a meteorite* which fell in 1850, consisting of 
two fragments, weighing resp(H-tively thirty-five and twenty- 
eight grants, which lu* numbered in his catalogue 225. This 
is probably a mistake, for I'ort Pierre is in South Dakota, 
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Plga, 114, 115. — Two views of the York county meteorite, somewhat 




Fige. 116, 117.— Two views ot the Red Willow county meteorite. 
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which will leave the York countv meteorite as the first 
recorded in the state. 

Later a much larger iron meteorite was found in Bed Wil- 
low county, weighing 6.13 pounds (2,776 grams), as shown 
in figs. 116 and 117. This excellent specimen has been badly 
pounded by a hammer on one face. When a small face was 
planed, polished, and etched, faint and indistinct Widman- 
stiitten figures were developed. This is attributed to the 
crystalline derangement incident to the i)Ounding to which 
it had been subjected. 

A third meteorite was found in Kock county, the finder 
vouching for the fact that he observed it fall between twelve 
and one o'clock on the night of October 16, 1898, that it was 
luminous, and that it made a loud noise in its descent. This 
was the fii-st fall of a meteorite obsened in the state. It 
weighed twelve ounces (340 grams). The Lancaster county 
meteorite, just brought to light, weighs twenty-nine pounds,, 
and is of the iron type. 

Two other meteorites have been reported, one of which 
seems to be authentic, but not having been seen it can not 
be annouuccHl here. 

All iron of this type is extra-terrestrial, coming to the 
earth from unknown distances in the ski(»s. 

A list of the mereorites, so far as the writer can learn, is 
as follows: 

1. The York county meteorite, iron type, weight 835.2 
grams, 1.84 pounds. 

2. Red Willow county meteorite, iron tyi)e, weight 2,776 
grams, 6.13 pounds. 

3. Hock county mettorite, iron type, weight 340 grams, 
12 ounces. 

4. Lancaster county me<f*orite, iron type, weight 13,150 
• grams, 21) pounds, received while this was in press. 

5. Iron meteorite reporte<l, undoubtedly authentic, weight 
about thirty pounds. 

6. One larg(» meteorite of the stony typ<», lacking confirma- 
tion. 
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Iron in the fonii of pyrite (iron sulphide) is very common 
in the clays, shales, and rocks, sometimes occuiTing as scat- 
tered crystals, or as strings or balls of crystals, or as nod- 




Fig'. 120.— A burnished snrfafeof 
meteorite found in Red Willi) i 
county, Neb. 




Fig. 123.— Rock county meteorite. 

ules. Iron pyrite as found in Nebraska is not only valueless, 
but is a positive detriment, for the presence of even small 
amounts of it in the rocks damages or ruins them. See pi. 
VIII, tigs. 1, 2, and 3. 
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MARCASITB 

Ordinary pyrite crystallizes in cubes, but there is another 
form of pyrite identical in composition, but differing crystal- 
lographically, called marcasite. Most of the nodules found 
in the state are marcasite, although for the use of citizens 
there is no need to distinguish between pyrite and marcasite. 

LIMOXITE 

Iron in the form of limonite is found in the Dakota Cre- 
taceous, and, though commonly called iron ore, which it is in 
fact, yet as sucli it has no value. Limonite ore in the form 
of ochre is known in a number of places in the northeastern 
counties on the Platte river and along the Republican river. 
The best deix)sit is supjjosed to bo that at ludianola, Red 
Willow county. Here it is reported to be twenty to forty 
feet thick and very uniform, and free from sand and silt. At 
one time a mill was built, which is still standing, and excel- 
lent paint was produced, and the citizens of the state hoped 
that a useful resource would be developed. For a time there 
was a considerable output, but for several years the mill has 
been closed. In the region about Indianola well diggers 
report that this bed of ochre is encountered everywhere, so, 
according to accounts, the amount is large. By roasting the 
ochre various colors are produced, ranging from light yellow 
tints to medium and deep shades of red and brown. Iron 
paints are cheap and particularly serviceable. 

In certain swamps hard pan or bog iron has been reported, 
but it is safe to say that iron ores are not likely to be found 
in Nebraska. 

MAGNETIC IRON SAND 

Magnetite in the form of magnetic sand is very common, 
and is easily tested. It is a black and strikingly heavy sand, 
easily panned out, highly magnetic, and so much of 
it is sent to the office of the Geologist for determination that 
he is led to explain here that any common horseshoe magnet 
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to be had at hardware or drug gtoi'es will pick up this sand 
and show thereby that it is magnetite. It has not the slight- 
est value in Nebraska, althongli the same saud in large work- 
able bedK is a valuable 8oun;e of iron. 

rilOSPIlATE OF iitox 

Phosphate of iron, or natural Prussian blue, has been 
found in Franklin county, and is described by Dr. Fulmer, 
of the chemical department of the State University. This 
occurs as blue and yellow nodules, and rhildren grind tliese 
into colored inks, a use which led to tlie discovery of the 
mineral. 




l.KAll .\MI ZINC 

Lead in the form of galenite {lead sulphide) and zinc iu 
the fonii of sphalerite (ziuc sulphide) are i'('[)ortod as oceur- 
rinfr JJi the slate, bul the writer has not been able to confirm 
the repr>rr, and disi-redils it. 



Pyrohisilc, or uiaiiganeso dioxide, is coiiunnn in many of 
our rockfi, clays, and sands, but In Chi'Vi'inie county it occurs 
in numerous nidialiuy: nodules about the size of walnuts, as 
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showu in plate VIII, figs. 9 and 10. It is common also as a 
black tracinp, imitative of plants or miniature trees, and is 
called dendrite or tree-stone. In one place it occuns as a 
hard-pan, offering considerable resistance to the plow. 
Though of great use in the arts and once worth many dollars 
a ton, this mineral at present is useless unless occurring in 
large quantities. 




Fig. 1'25 —Twin crystals of eelenite. 



Gypsum, so common in iSouth Dakota, Kansas, and Okla- 
homa, is wholly wanting in Nebraska, save as we find the 
crystallized form of gypsum, called selenite (lime sulphate). 
These crystals, which are shown above, occur in consid- 
erable numbers in the Benton and Pierre shales. They are 
transparent, cleuA'e easily, and are very soft, facts that may 
be used in determining the species. If yon can scratch the 
mineral easily with the fingernail and it splits or cleaves, it 
is doubtless selenite. Found in the form of scattered crystals 
this resource is without econouiic impoi-tance save to a very 
limited number, who collect aud sell the crystals to eastern 
dealers. 

BAKITK 

Barite or heavy s|)ar (bariuut snipliatel occurs in great 
numlH^rs as small. rh<miboid!il, or diiiniond-sliaijed, flat, yel- 
lowish crystals, scattered throughout the clays near Odell, 
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Fig. 126.— A group of barlte crystals from the "Diamond Fielda" o( 
Gage county, Neb., as they appear wtaea dug [rom the clay, magnlBed 

about three diameters. 




Fig. 127. — A group of barlte crystals from the Gage county "Diamond 
Fields," viewed by transmitted light, showing phantom figures, magnified 
three diameters. 
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( lage county. The places yielding these crystals are known 
locally as the diamond flelds, in allusion to the shape of the 
crj'stals. The simplest test is to hold them to the light and 
look for the phantom figures shown in figs. 126 and 127. 
Barite is common in the Bad Lands, in narrow seams and 
scattered crystals, and is valuable in the arts, and there is a 
demand for it in the manufacture of beet sugar; but it occurs 
sparingly in Nebraska. 

CELESTITE 

Celestite (strontium sulphate), closely related to barite, 
occurs sparingly as clear blue narrow crystals in geodes in 
the vicinity of Wymore and Holmesville, and in imperfect 

scattered crvstals in the l^ad Lands. Pink or reddish celes- 

*. 

. tite occurs in nodules near Koca. 





Fig. 128. — A scalenohedron of Fig. 129. — Calcite crystaUizes and 

oalcite known everywhere as dog- cleaves into rhombohedrons resem- 
tooth spar. bUng flattened cubes. 

CALcriE 

Calcite, or lime carbonate, is the commonest mineral found 
in the state. Limestone may be viewed as calcite, being car- 
bonate of lime, but the kind heie referred to is the pure, 
transparent calcite, which cleaves so readily into little 
blocks, which resemble cubes tippinl out of plumb. This 
propi^rty is to be used as a ti^st in determining calcite on the 
farm or in the quarry. A surer test is to j)owder a little and 
drop it in vinegar or other acid, when it will effeiTc^ce if it 
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ie calcite. Rhoraboidal crystals, shown in fig. 129, are com- 
mon, as also the form calloii iiail-Iiea<i calcite, but the com- 
monest form is that known everywhere as dog-tooth spar. 

An interesting form of caldte — culled caleite-sand crys- 
tals — has within the year bei'n discovered on the Nebrftska- 
Wyoming line, being in form a combination of acnte and 
obtuse rhombohed rolls. The sand in these crystals is simply 




^■r^!f^ 




Fig. 130.— Calcite- Band crystal 
from westerii Nebraska, being. 
crysUlloKraphicaU)'. a combltiation 
of acute and obtuse rhombohedronB. 



cemented into this form by the calcite. It is calcite crystal- 
lizing betweeii the grains of sand which makes our "Cre- 
taceous quartzite," Itock faces in quarries, cavities in the 
rocks, geodes, etc., are often lined with calcite crystals. In 
the Bad Lands it occurs as crystal balls, as shown in plate 
VIII, Hg. IS. 



Ml'^ce 



ANEOUS MlXKIULS 



Agate, amethyst, carnelian. iabradortte. and garnet are 
commonly found in the glacial drift of the ejistern jmrt of 
the state, and in the Kocky mountain drift of the western 
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part, but it should be remembered that noiie of these are 
native. 



Moss agate is found in position on tlie ranch of James H. 
Cook at Agate post-office, Sioux county, Neb. 

These beds of moss agate were plainly well known to the 
native tribes, inasmuch as many chips, arrow points, and 




Pig. 133. — Specimens of mosa 
agate from the ranch of James 
Cook, Agate. Neb., cut Into a 
charm, enlarged. 



other implements are found made of this material. In color 
it varies fi-om transparent to reddish and brownish tints. 
The transparent varieties when iwlished show the jet black 
dendrites within and make channs which wear well and are 
prized by many. See Sks. 132 and 133 

ciia[x:edony 



Chalcedony, which is a kind of agate variously colored and 
shaped, is coiuuum, especially the browner sorts, which occur 
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as vertical sheets or dikes cutting the Bad Lands. Ph VIII, 
fig. 17. 

TURQUOISE 

Three small but excellent turquoises have been found in 
Brown county, one of which made a handsome stone when 
cut and mounted by a lapidary in Boston. This turquoise, 
as nearly as the writer could judge, is of the variety known 
as Odontolite or Tooth turquoise, the tusks of mammoths 
being sometimes converted into this variety of turquoise. 

DIATOMACEOUS EARTH 

Beds of diatonuiceous earth of some extent, and of a thick- 
ness varying from a few inches to five or six feet, are known 
in the central counties of Nebraska, particularly in the 
region of the Loup system. Samples have been received 
which were collected in Hooker, Thomas, Blaine, Garfield, 
Wheeler, Valley, Greeley, Slierman, and Nance counties. 
The best beds seem to be those of Greelev countv, where they 
are numerous and of one to two or more feet in thickness. 
The diatomaceous layers alternate with sand and peat. 

Several exposures ane reported from Hooker county, one 
varying from one to five or six feet in thickness, with about 
fifty feet of overlying soil. Another bed is reported to vary 
from one to three feet. These beds outcrop along the banks 
of streams, some twentv to thirtv feet above water. From 
this region comes a fairly hard limestone, which, when dis- 
solved, is resolved into diatom fmstules and sponge spicules. 

While plowing and scraping in Thomas county for an irri- 
gation ditch, within half a mile of Thetlford, the construc- 
tion gang went through a bed about eighteen inched thick. 
Ten to fifteen rods beyond the ditch, it expanded to nearly 
five feet. The overlying soil varied from one to ten feet. 
In extent the bed covers several acres, and within a radius of 
three miles similar deposits abound. The Stat<* ^luseum 
has a four-foot section of diatomaceous earth cut from a six- 
foot bed in Wheeler countv. The beds here, of which there 

13 
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are a number, occur up and down Cedar creek, and the 
thickness is usually from one to three feet. The same beds 
are found in Greeley, Xance, Valley, and Sherman counties. 

The beds of Wheeler and Greeley counties, which outcrop 
frequently alonj^: Cedar creek, lie under a bed of peat some 
two to three fe<»t thick. 

Samples from Hayes county, when examine<l, consisted of 
diatoms and pumiceous dust, or volcanic ash, which is com- 
mon throughout the state. Possibly these were wind-borne 
diatoms, as was the dust. 

As to the origin of tlies(^ beds, it may be explained that 
they are composed of the silicious shells of microscopic sea- 
\ve<*(l, known as diatoms. Students who have examined the 
deposits in Nebraska lind the diatoms like those of similar 
deposits made in glacial time, and so refer our be<ls to that 



age. 



LIST or DLVTOMS SHOWN IN PLATE VII AS IDKXTIFIKI) UY 

CLAKENCK .7. ELMORE 

1, Amphora ovalis (Breb.) Kuetz. var. gracilis (Ehr.) V. 
II. 2, Bacillaria amphibia (Grun). 3, Bacillaria amphibia 
var. frauenfeldii (Grun). 4, Bacillaria obtusa (Ag.) 5, 
Bacillaria sinuata (W. Sm.) Grun. 6, Bacillaria spectabilis 
(Ehr.) Kalfs. 7, Bacillaria subtilis (Kuetz.) Hantz. 8, 
Bacillaria veraiicularis (Kuetz.) Hantz. 9, Cocconeis pla- 
centula Ehr. 10, Cymatopleura elliptica (Breb.) W. Sm. 11, 
Cymatopleura solea (Br<»b.) W. Sm. 12, Cymbella cistula 
(Hejupr.) Kirclm. 13, Cymbella cuspidata Kuetz. 14, Cym- 
bella cymbiformis (Kuetz.) Breb. 15, Cymbella cymbifor- 
mis var. parva ( \V. Sm.) V. FT. 1(), Cymbella gastroides 
Kuetz. 17, Cymbella inequalis (Ehr.) 18, Cymbella lan- 
ceolata (Ehr.) Kirchn. 19, Cymbella la<»vis Naeg. 20, Cy- 
stoplenra gibba (Ehr.) Kuntz<\ 21, Cystopleura gibba var. 
ventricosa (Ehr.) (Jrun. 22, r'ysto]>leura ocellata (Ehr.) 
Kuntz<\ 23, CystoplcMira turgida (Ehr.) Kuiitze. 24, Cy- 
stophMira turgida var. vertagus (Kuetz.) (rruii. 25, Cysto- 
plcMira zebra ( VAiv. i Kuntze. 20, Encyonema caespitosum 
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Kuetz. 27, Eunotia arcus Ehr. 28, Eunotia diodon Ehr. 29, 
Eunotia formica Ehr. 30, Eunotia formica var. elongata 
Orun. 31, Eunotia lunaris (Ehr.) Grun. 32, Fragilaria 
construens (Ehr.) Grun. 33, Fragilaria construens var. ven- 
ter Grun. 34, Fragilaria elliptica Schum. 35, Gomphonema 
acuminatum Ehr. 36, Gomphonema constrictum Ehr. 37, 
Gomphonema gracile Ehr. 38, Gomphonema herculeanum 
Ehr. 39, Gomphonema intricatum Kuetz. 40, Gompho- 
nema montanum Schum. var. subclavatum Grun. 41, Gom- 
phonema parvulum Kuetz. 42, Gomphonema turris Ehr. 43, 
Gomphonema vibrio Ehr. 44, Hantzschia amphioxys (Ehr.) 
Grun. 45, Hantzschia amphioxys var. major Grun. 46, Me- 
losira distans (Ehr.) Kuetz. 47, Meridion constrictum 
Ralfs. 48, Navicula ambigua Ehr. 49, Navicula bacillifor- 
mis Grun. 50, Navicula cuspidata Kuetz. 51, Navicula di- 
cephala Ehr. 52, Navicula elliptica Kuetz. 53, Navicula 
limosa Kuetz. 54, Navicula macilenta Ehr. 55, Navicula 
nobilis (Ehr.) Kuetz. 56, Navicula parva Ehr. 57, Navi- 
cula placeutula (Ehr.) Kuetz. 58, Navicula placeutula var. 
tumida W. Sm. 59, Navicula pupula Kuetz. 60, Navicula 
radiovsa Kuetz. 61, Navicula radiosa var. acuta (W. Sm.) 
Grun. 62, Navicula rostrata Ehr. 63, Navicula serians 
(Breb.) Kuetz. 64, Navicula sphaerophora Kuetz. 65, Na- 
vicula trinodis (W. Sm.) Grun. var. inllata, Schultze. ()6, 
Navicula viridis (Nitz.) Kuetz. 67, Navicula viridula 
Kuetz. var. slesvicensis Grun. 68, Opephora pacifica (Grun) 
Petit. 69, Stauroneis minutissima Largerst. 70, Stauroneis 
phoenicenteron (Nitz.) Ehr. 71, Suriraya spiralis Kuetz. 
72, Suriraya splendida (Ehr.) Kuetz. 7:\, Synedra capitata 
Ehr. 74, Synedra radians Kuetz. 75, Synedra tenuissima 
Kuetz. 76, Synedra ulna (Nitz.) Ehr. var. amphirhynchus 
(Ehr.) Grun. 77, Synedra ulna var. longissima (W. Sm.) 
Brun. 78, Synedra ulna var. oxyrhynchus (Kuetz) V. H. 
79, Tabellaria fenestra ta (Syngb.) Kuetz.. 80, Tetracyclus 
lacustris Ralfs. 

An average section of the Greeley county deposits is as 
follows : 
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r Soil of varyinj^ thickness. 

o xi . r>i 1 X I Sand of varying thickness. 

Sections in Greeley county. . -^ -, ^ - . ... , ^ x * x 

^ ^ Peat of varying thickness, one to two feet. 

\ Diatoms six inches to two feet, 
r Sand. 

Diatoms. 

Sand. 



Some sections are thus 



I Diatoms. 



t Sand. 
HOOKKU COUNTY DIATOMACEOUS LIMESTONE 

The diatomaeeous limestone of Hooker county, when 
treated with hydrochloric acid, yielded forty species as iden- 
tified by Mr. Elmore. The following is a list of the more 
prominent of these, numbered in conformity with the pre- 
ceding list : 1, 2, 4, 5, 6, 7, 12, 14, 15, 16, IT, 18, 20, 21, 23, 
24, 25, 31, 35, 37, 40, 44, 46, 48, 49, 50, 56, 57, 60, 63, 
66, 70, 73, 76. 

Fresh water only 27 

thresh or submarine 10 

Submarine or marine 1 

Doubtful habitat 1 

Fossil only 1 

40 

Thirteen have been reported as fossil; twenty-seven have 
not as yet been so reported. 

Of the forty species, twenty-five are now found living in 
Nebraska; fifteen not yet found living in Nebraska. 

HOOKER COUNTY DEPOSITS 

In the Hooker county diatomaeeous earth, sixty-eight spe- 
cies were recognized. 

Fresh water only 52 

Fresh or submarine 10 

Fresh or marine 1 

Marine 1 

Doubtful habitat . . ., 1 

Fossil only .' 3 

68 

Of this number, twenty-four have been reported as foBsil, 
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forty-four have not been so reported heretofore. Thirty-nine 
of the sixty-eight species are now found living in Nebraska. 
The remaining twenty-nine have not yet been found living in 
Nebraska, 

WHEELER COUNTY DIATOMS 

In the Wheeler county deposits, twenty-five species were 
recognized. 

Fresh water only 17 

Fresh or submarine 6 

Marine, submarine, or fresh 1 

Fossil only 1 

25 

Of the twenty-five si)ecies, twelv<» hav(» been rei>oii:ed, and 
thirteen have not been reported as fossil. Eighteen are now 
living in Nebraska; seven not as yet found living in 
;Nebraska. 

THE HAYES COUNTY VOLCANIC ASH AND DIATOMS 

In samples of volcanic ash from Hayes county tliree species 
were found: Melosira distans, Cystopleura sorex, and Cys- 
topleura turgida. 

USES TO WHICH OUR DIATOMACEOIS DEPOSITS HAVE BEEN PUT 

But little economic use as. yet has been made of the Ne- 
braska deposits. However, a certain amount is annually put 
up in neat packages, and rendered attractive by ornamented 
labels, and sold by small dealers in various towns as an 
excellent polishing powder, and such in fact it is. It may 
also be used as a non-conducting packing for steam pipes, 
water pipes, etc. 

Because of a certain similarity in color and texture, citi- 
zens of the state often confound diatoma(»eous earth with 
the much more common deposit, volcanic ash. 

A simple tost is at hand. Our diatomaceous earth, in 
broken blocks, floats like cork till water-logged. Volcanic 
ash sinks at once. 
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The surest test is to view it under the mieroscope. There 
are few hi<!;h schools without one or more conii>ound micro- 
scopes, and the principal or any of his teachers can instantly 
identify the deposit by comparin*^; it with phite VII. 

PEAT 

Peat has already been alludcnl to as occurring interbedded 
with diatomaceous earth, sand, chiy, etc., ahnig the banks 
of the Loup system. 

Hayden and early geologists called attention to the beds 
of peat in this state as a possible means of fuel supply, but 
there has been no development, as far as the writer can learn. 
In fact, the state is so large that he has not had time to visit 
the peat beds reported. Several excellent specimens of peat 
have been s<nit to the State Museum, and rei>orts of numerous 
peat bogs conn* in from those living along the river courses. 
However, >«'ebraska would not be looked upon as a peat- 
producing state. 

One peat l>og is reported from Logan county as six miles 
long, of variable width, and fifteen feet in thickness. Good 
peat beds have bcn^i re])ort(»d also from Greeley and Seward 
counties. ^Vliih* all of these beds have Ikh^u re])orted in 
gocHl faith and an* doubtless reliable, they have not been vis- 
ited and conlirmiHl by the geologist. This must be done, and 
a special report must be pre]>ared touching this matter, inas- 
much as a number of eastern firms having in view the devel- 
opment of our In^i peat beds are making inquirj" about these 
deposits, with a view to locating in Nebraska. 

Heavj' machinery has been devised and is in operation in 
Canada and eastern states compressing peat, which is often 
mixed with a little cheap slack and made into bricks which 
are said to burn well and give good results. Peat may be 
viewed as incipient coal. 

COAL 

It would be of the greatest economic importance if coal 
could be found in our state, and to stimulate investigation tlie 
state, for a number of years, has had a standing offer of a lib- 
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eral bounty for the discovery of a workable bed of coal. 
Thousands of dollars and months of time have bwn devoted to 
the work of coal-prospecting in Nebraska during the past 
two years, and this same money would have nmde a geologi- 
cal survey of the state! It is never an agreeable task to 
infonn people that there is little prospect of ever finding 
coal in their state, but such is the fact in Nebraska. Many 
of these prospectors have insisted that there is coal east of 
us in Iowa and west of us in Wyoming, therefore it must of 
necessity occur here. This seinus reasonable, but it is never- 
theless faUacious. The Carboniferous in Nebniska is a deep- 
sea deposit, and the coal beds wliich are productive in Iowa 
have thinned out in Nebraska to a few inches. West of Lin- 
coln all coal soon disai)pears, and tliere is no coal in the Car- 
boniferous of the Kockv mountains. There the coal is found 
in the Upper Cretaceous, which <loes not occur in Nebraska. 

At one time, for four or five consecutive years, the total 
output of coal, mined chiefly by farmers, was <»stimated at 
fifteen hundred tons, and valued at six thousand dollars, 
liecently the Kulo Coal Co., under the direction of Mr. Hul- 
lock, of Lincoln, mined coal at Kulo, but the uud(*rtaking 
proved unprofitable and has been abandoned. 

In the northeastern counties some coal is being produced; 
it is a lignite coal from the Cretaceous, and the bed is 
scarcely eighteen inches in thickn(^ss. Other phases of this 
matter are discussed under the Carboniferous fornmtion. 

ANALYSES OP NEBRASKA COAL, BY PROF. H. H. NICHOLSON 

No. 5025, from Valparaiso — 

Specific gravity 1.2891 

Moisture 7.79 

Volatile and combustible matter 36.08 

Fixed carbon 35.70 

Ash ; 20.13 



100.00 
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No. 4831, from Bancroft- 
Moisture 13.63" 

Volatile matter 38.08 

Fixed carbon 43.24 

Ash 5.15- 

Qualitative tests showed only very slight traces of sulphur. 100.10 

No. 3563, from Nemaha county — 

Specific gravity 1.4255 

Moisture ^-^66 

Volatile and combustible matter 36.677 

Fixed carbon .* 45.26 

Sulphur - 4-090 

Ash 9.502 

99.995 

No. 1934, from Cass county- 
Moisture 13.23 

Volatile matter 44.66 

Fixed carbon 32.04 

Ash 10.21 

100.04 

No. 130, from Otoe county — 

Specific gravity 1-84 

Moisture 7.10 

Volatile matter 20.52 

Fixed carbon 2t^.l0 

Sulphur 6.81 

Ash 36.46 

99.99 

No. 3945, from Richardson county- 
Moisture "^-^^ 

Volatile matter 31.52 

Fixed carbon 50.36 

Ash 10.26 

100.01 

No. 4998, Cretaceous coal, from Dakota county — 

Moisture . . .' ^-^'^ 

Volatile and combustible matter 31.97 

Fixed carbon 40.24 

Ash 23.22 

100.00^ 
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ANALYSES OP DAKOTA COUNTY LIGNITES, BY ERNEST P. BUR- 
CHARD, CHEMICAL LABORATORY, SIOUX CITY, IOWA 

nO. 1, SAMPLE OP DRILLINGS 3 MILES NORTH OF JACKSON, AT A DEPTH OP 7o 

FEET, AIR DRIED 

Water 4.99 

Volatile matter 41.63 

Fixed carbon 27.14 

Ash 25.72 

Sulphur 1.22 

100.70 

KO. 2, SAMPLE OP DRILLINGS 3 MILES NORTH OP JACKSON, AT A DEPTH OF 65 

FEET (SAME BED), AIR DRIED 

Water 4.03 

Volatile matter 51.40 

Fixed carbon 33.66 

Ash 10.91 

Sulphur undetermined 

100.00 

NO. 3. SAMPLE OF LUMPS PROM THE SHAFT 3 MILES NORTH OF JACKSON, AT A 

DEPTH OF 82 FEET, AIR DRIED 

Water 6.50 

Volatile matter 28.00 

Fixed carbon 49.30 

Ash 16.20 

Sulphur undetermined 

100.00 

ULTIMATE ANALYSIS OP NO. 3, ABOVE 

Water 6.05 

Carbon 65.20 

Hydrogen 3.40 

Oxygen and nitrogen 16.90 

Sulphur 0.80 

Ash 17.20 

• 

99.55 

To aid citizens in understanding the composition of our 
lignite and coal, the following analyses are inti'oduced for 
comparison : 
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ANALYSES OF PEAT 

■ .... ^ 


, LIGNITE, AND COAI^ 








PEAT 


LIGNITE 


BITUMINOUS COAL 


ANTHRACITE 




P4 

•si 
si 




o 2 * 

W M 
e8 O a> 


a p H 
o o <» 






^ o8 


• 
2-2 


is 


Moisture 

Volatile matter 
Fixed carbon . . 
Ash^ 


78.89 

13.84 

6.49 

0.78 


9.10 
42.20 

7.37 
41.32 

0.62 


13.285 

59.865 

18.525 

8.325 

2.360 


14.670 

37.320 

41.070 

6.690 

0.250 


4.55 
38.50 
44.80 
12.14 

7.96 


0.9 
25.63 
51.30 
17.77 

4.4 


1.3 

20.87 

67.20 

8.80 

i.as 


2.74 
4.25 

81.51 

10.87 

0.62 


2.93 

4.29 

88.18 

404 


Sulphur 


0.55 









Good coals run high in fixed carbon and low in water anil 
ash. 

CLAYS 

The state is particularly rich in good clays, the chiet 
amounts being found, as already described, in the Carbon- 
iferous and Dakota Cretaceous formations. 

This being probably the most imix)rtant single resource, it 
will be reported in detail in a special paper. It is enough 
to say that we are importing into the state all kinds of build- 
ing, paving, and ornamental brick, when we have here the 
greatest abundance of clays of the best quality. Large brick 
industries are already established around Beatrice, Table 
Kock, Omaha, Lincoln, and other cities, and many towns 
boast of their brick factories. The writer is very sanguine 
about the possibilities of this resource; it is capable of mag- 
nificent development. 

It seems possible that some of our clays, especially those 
containing a proper percentage of iron and lime, may yield 
material for the production of hydraulic cement. Practical 
experiments are already being made along that line, although 
the great source for hydraulic cement is in the chalk rock 
and shale of the Benton formation. 

BUILDING STONES 

Limestone constitutes the most important building rock 
in the state, and many quarry men are engaged in its produe- 
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tion, and while the subject is entirely beyond the scope of 
this paper, data are already in hand for a special report on 
our native building stones, many of which have been tested 
for strength by crushing, freezing, and thawing. 

Limestones have already been described under the heading 
Carboniferous formation, and chalk rock under the Benton 
formation, and the sandstones under the Dakota Cretaceous 
formation. 




a HmeBtone, composed or toramlDl- 

A warning should be sounded in connection with our lime- 
stones of inferior gi-ailo. They deteriorate witli unusual 
rapidity, especially those containing clay. Tlie well-cliosen 
varieties look well and last well, but the common grades go 
to pieces in a season under the action of frost. Miles of curb- 
ing in Lincoln have disintegrated in tliis way in a few years, 
even our liest limeslone being too perishable for such 
une. A brick building trimmed with Nebraska stone, unless 
the material is well chosen, is constantly streaked white by 
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lime. Steps, sills, hitc1iin«; posts, etc., soon woalhci- down 
and must be replaced, unless carefully selecteti. Steps to 
public buildings last but ten to fifteen yt:;\eti at most, not 




Fig. 137. — A blofk of low-grade 
Carbonlteraus limostor.e support In,? 
a post. UDlver.'ilty School ol Mu- 
sic. Almost weatbered to pletea at 
the end of one year. 



rig. 1 ;i8. — The orilinary lime- 
Bloiic ol our Carboniferous ciuarripB 
iiHPil extensively tn (on nil at Ions, 
showing numerous Hint nodules 
and myriads ot small xbells. Fusu- 
liiia eecalic-a. la ten years tbis 
rock weathered away enough to 
leave the nodules projecting; one 
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that they wciir out under tho tramp of feet, but that they 
weather baill.v. Those who buy need protection as welt as 
those who sell, and people are warned a^^ainst the use of poor 
grades of ('avIioniferouK limestone. 

They are also warned a};ainst any and all grades of stone 
whifh Ltintaiii iron pyrite. Walls built of such stone, no 
matter how well they look in the outset, are soon striped 




Fig. 139.— The Methodist church (engraving 
ter. Neb., showiug the result of building 
iron pyrite. 

and banded, even though the pyrite oc-eurs sparingly. Aa 
a rwle, our limestones are quite free from this deleterious 
mineral. 

SAND 

Large quantities of sand are mined in Nebraska and 
sbippt'd to the towns of the state, and beyond into Iowa, the 
annual produetion at four loading stations in eastern 
Nebraska being about 0,800 carloads, or 19."),000 tons. Thou- 
sands of carloads are shipped to Iowa yearly, a single public 
building at CresUm re<iuiring 200 carloads. 
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The bulk of tliis is produced in the vicinitv of Lonisville 
and OdlariTeek, where the deposit of juin', ele;in, uiiifonn 
Siind is 35 to 40 feet deep, imd the widtli of the tlooil-plain 
of tlie I'latte river, wliich varies from one to several miles. 
The sujiply tliere is inexlunistihle. 

The Hood-plain »if the IMatte river lias already hecome the 
scene of industrial activity in tlie production of sand and 
giavel, and it may lie foretold willi eertaiiity that this re- 




Ptg. 140. — Example of the use or Dakota Cretaoeoiia samlstone In house- 
Ihulldlng. The old Elder Young house, corner ot O and 18th streets, the 
flrst stone hoiiEe in Lincoln, hullt in ISGU ot dressed stone Iron) the Mal- 
loy quarry about eight miles north of Lincoln. Shows but little effect 
of weathering at the end of thirty-three years. 

source is snre of greater deveh)pment. Many of the stnui 
banks alon^ the ]irini'i))al railroad lines are worked ont, and 
future supplies iiinst come mainly from the Platte valley. 
The sand fouud there ik sinirp, clean, and of nnlimite<l 
amount, and so situated with respect to various railroad lines 
as to be bmded cheaply by the plow and scraper or steam 
di"e<lge. 
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t)F llic Dakota [ortuatlon 

liark nisly siirfare, along 

fminilaUona and occa- 
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Fig. 142.— Conglomerate, known lorallj' as peanut rock because of its 
close resemblance to peanut candy of tbe con Cectl oners, consisting or 
quartz and jasper pebbles united by a brown Iron cement. Louisville 
gravel pits. Dakota Cretticeous. 
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The Atwood fompaiiy at Cedarcreek, wliidi furnishes sand 
for pointB along tin* It. & J[. It. II., lias oppi-atcd its sand 
pita fi)r fiftoen years, and though loading some teii cars 
dail.v by nu'ans of n 3r>,00()-|H(und drtHlgo, is- sometimes two 
thousand carloads behind its orders. 

The Lyman sand company, opposite Louisville, has dredgt^ 
40 feet in its ssiud pils, in supplying points on the Missouri 




FIr. 143. — Green guarUUe of Franklin county, probably ot the OKallala 
rorniation. Counted tlie most beautiful and enduring rock found In the 
state. The glassy green color la diversified by numerous bits ot red 
feldspar. A few miles soutb. at Woodruff, in Kanaaa, thia Is known as 
"Woodruff granite." 

I'acilic i-alli-oad; another dredging oompjniy at Valley sup- 
plies sand for points on the T'. P. R. U. These are the poiota 
i>t the greatest proihu-ti(m, but there are many others, espe- 
cially in the Itepnbllcau valley. 

The aggregate production of sand iu Nebraska is large 
beyond all expeftatlou. and the resource is to be described in 
full by Dr. Coudra, to whom the investigation has been 
assigned. 
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Gravol for a ;;peat vai-ioty of purposes is ohtaiiiahle ovur 
the state, but mostly in the Platte Viilhn-. auil iu the rcKio" 
of ;,'lacial drift. Tlie most interesting; f,'nivel pits an- tliose 
near LouisviUe, iu the Daliuta formalidu, wlieic coarse 
RTavel, eoiisistius of weli-roundiil (|nait/,ite ]«'bl>l(-s. is ot)- 
taiuahle iu lai'ne iiuiiiiliiies. It i« used foi- waliis, drives, 
concrete, tar i-..<ifs, cic. Cciiain iiai-d layeis occur iu lliis 
gravel, coustilutini,' tlic wcllkiiowu coiijjloiuenile caHc*! i>ca- 
nut rock, slunvu iu tij;. H2. 




Fig. 144.— A brick trimmed house In nortlierii Knox county, Ijuilt of 
chalk rock eawed while "green" with a common hanil saw. Twenty years 
old and shows but tittle wear. 

A larfje gravel bed, presumably of {,'lacial origin, found 
on the Cliicragu, Itock Ishintl & Pacide railroad near Fair- 
bury, Neb., has furnished large supplies for ballast and other 
purposes. There aw* from twenty-five to forty feet of gravel 
opened up for a distance of several hundred yards. Over- 
lying it is a beil of fifteen to twenty feet of loess, the line of 
contact being very distinct. See fig. Hi'-i. 

Our gravel as well as our sand industry will be described 
in a later report. 
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FLINT 

Many of our beds of linietntone are damaged more or less 
by bajidB of chert or flint. These occur in the form of nodules 
and in some places become almost continuous, and it is inter- 
esting to uote that Hiey are put to good account at last. In 
the vicinity of Wyniore there is an inexhaustible supply of 
flint. About May 29, 1902, tlic Atwood Company opened a 






Fig. 115.— An Indiiatrial scene: B. & M, car 
ballast. Alwood trusher near Wymore, Neb. 
resource developed during the year. 

quarry about two miles east of Wymore. Their first order 
Wiis for 50,000 tons of flint ballast for tiie B. & M. li. R. com- 
pany. Very littlt; stripping is necessary, aud 80 per cent of 
an eighteen-foot ledge goes to ballast, and 20 per cent to rip- 
i-aj). At the present time tlioy have a large crusher, hoist 
and screen, employ seventy to eighty men, and produce and 
ship daily eight to ten carloads of balbist, and ooe carload. 
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of BcreeniD^. It makes an admirable ballast, and it is said 
that tlie Union Pacific and otlier roads have in mind the utili- 
zation of this material, which heretofore has been counted 
a waste product. It can also be put to advantageous use in 
the construction of city streets. The Geologist would urge 
the coundlmen of towns and cities to give this consideration 
as a valuable street building material. In recognitiou of the 
merits of flint as a road building material, the Hon. Charles 




pig. 146.— Industrial scene on the Burlington fi MlsBourl River rail- 
road near Roca, Neb., staowiog the use of flint (or ballast. Flint hereto- 
fore has been a waste product ol our quarries. Its use in mac ad ami zing 
BtreetB is recommended. 



H. Monill has under consideration plans for building the 
streets and drives at the University farm and Agricultural 
Experiment station of this material. 

In addition to the flint quarries of the Atwood Company, 
Davis & Mayne, at Blue Springs, have a large quarry which 
they are developing. The supply seems ample for years to 
come. 
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SALT 

The salt springs and salt basin at Lincoln used to be a 
source of salt supply for the West, but no beds like those 
of Kansas have been or are likelv to be found, and since no 
method of producing salt by evaporation from saline water 
is as cheap as that of mining it, this industry has ceased to 
exist. It is safe to say that our numerous deep wells would 
have revealed salt beds long ago if they existed. 

Salt lake was for a while turned to account as a sort of 
inland summer bathing beach, under the name Burlington 
Beach, as described on page 107. Salt waters are turned to a 
still greater account in the Sulpho-saline baths of Lincoln^ 
described on page 108. A considerable amount of salt marsh 
land was resei'ved as public land by the state, and still stands 
unoccupied. 

VOLCANIC DUST OR NATURAL PUMIC» 

Associated with our soils and surface deposits is often 
found a silvery white powdery mineral, so unlike the soil 
and other material in which it occurs that it excites the imme- 
diate attention of every one. The constant inquiry is, "What 
is this strange white substance which we find on our farms 
and ranches?" It seems fitting that a public answer be given 
to this inquiry. If you ask about the distribution of this 
powder, or volcanic dust, as it should be called, we would 
refer you for an answer to the map of the state, fig. 147, on 
which is shown those counties from which we now have sam- 
ples in tlie State Museum. The same volcanic dust occurs 
in many, if not all, of the intermediate counties, although 
those onlv are indicated here which have furnished actual 
samples. The answer, then, as you will read it for yourselves 
is that this volcanic dust is found in scattered beds over the 
entire state. But its real limit extends far beyond and 
includes western Iowa, South Dakota, Oklahoma, Kansas,. 
Colorado, Wyoming, and Montana and regions farther west. 
Iowa is plainly its eastern limit, for it occurs very sparingly 
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anil is exceedingly fine, like flour. Going westward through 
Nebraska it gradually grows coarser, anU in Colorado and 
Wyoming becomes still toaraer and less white until it is 
ash-colored. The beds, which are thin to the east, grow 
thicker to the west, the maximum being reachp<l in Huerfano 
county, Colorado, where the reportinl thickness is as much 
aa 400 to 600 fe<?t. It is often called volcanic ash, which is 
applicable and is descriptive of its appearance, and is correct 
enough if y(m will remember that it is not the product of 
combustion like ash on tlie hearth, but is instead shattered 



Fig. 147.— A map sbowing the present knowledge ot the dlstrlbutltw 
of volcanic ash in Nebraska. Only those counties are shaded wbich have 
furnished actual samples of asb. It doubttesB occurs In the intermediate 
counties. 

volcanic rock, or pumice. This fact has given rise to the 
name, natural pumice, which is particularly appropriate. 
Unfortunately, tlie nature of the substance and its origin 
were misunderstood by the first writers who described it, 
hence it often goes by the niisleading name "geyserite," 
although in fact it has not the remotest relation to geysers. 
In addition, it lias a number of trade naiiies under which it 
is sold, such as (jibson tJrit, Diamond Polish, etc. This nat- 
ural pumice is very like the powdered pumice of the stOA-pa. 
Both come from block pumice, which is "volcanic frqtji'* or- 
natural glass. In the one case the blocks are ground up by- 
machinery, in the other they are ground up by the violent; 



216 NEBRASKA OEOtXXflCAL SURVEY 

Tolcanic explosions, which carry the dust high into the air, 
whence it is transported orer the land for hundreds of miles 
around. The origin of all this volcanic dust, though not 
located, is evidently far to the southwest of our state. The 
question naturally arises, why is not our native pumice as 
good as the imported pumice? Ours costs about S2 a ton, 
while the imported article may cost ten to fifteen times as 




Fig. 148.— Chimney Rock, near Gering, Scotts Bluff county, Nebraska, 
showing a white band ot volcaDic asb near tlie base, some four or 
five feet in thickoesB. ChlmDey Rock is one ot the laodmarlis beat luiown 
to the pioneers. 

much. As compared with the foreign pumice, ours is quite 
as pure, and often freer from silt and foreign matter. The 
trouble seems to be that our natural pumice is more glassy 
and occurs in flat scales. It lacks the minute bubbles, tubes, 
vesicles, and sharp polishing points of the foreign prodact. 
Hence it is not so good an abrasive, or polishing' powder. 
However, our natural pumice varies greatly in this respect, 
and it is not at all unlikely that, if the five carloads recently 
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tested in Chicago had heen selected with reference to these 
principles, the test would have been satiHfactnrv. It does 
seem that a deposit so generally distributed over the state 




4>{^ 




Fig. 150.— Coiirsp volcanic ash from 
Hayes coanty. Neb., us seen under 
the microscope. 



o 
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Tig. IBl.— Volcanic aah from Har- Fiif, 152.— Volcanic aah from York 

Ian county, Neb., hh Moen under th" ooanty, fine and nearlypnre. 
microncojie. The hnlk of vulcanic ash 
had been fnrnit^lied tu the luurket by 
thiii county. 

should have many ubcs, and that tliis natural resource may 
yet lie developed to advantage. At ju'esent it is used for pol- 
ishing and scouring kitchen ware, and as a hase for scouring 
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Boap, and it is estimated tliat the entire amount sold annu- 
ally in Nebraska amounts to but four or live thousand dol- 
lars. Lot-al dealers in almost everv town put it up in pack- 
ages and sell it under various njunes, while three soap tirms, 
one in Denver, one in Omaha, and one in Burliujiton, Iowa, 
use large anumnts. It has been shijtped as far east as Xew 
York and Fhiladelphia, and inquiries come from many east' 
ern cities rom-erninp it. Its vhemical composition, accord- 
ing to aualyses by Prof. H. H. Xichols<m, of the Department 




Fig. 15.1. -Section 



of Cliemiwliy of the State rnivcrsity, is as follows: Oi^anic 
matter, S.75 per cent; SiO.. (W.'.H per cent; CaO, 3.44 per 
cent; Sa^O, 3.(Ht per rent ; K„0, ».3I> pel- cent; tH\, 8.88 per 
tent; Fe.(»., aud Al^O:!, (i.ll' per cent; total. !»!).55 per cent. 

Geologically this dcjiosil seems to he contiiied to the more 
recent layei-s, and lias not bwii found below the Oligooene, 
but does ocelli' in beds of varying thickness and extent fi-om 
that point up to ihc latest foi-iiiatious. 
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ANALYSIS OP HARLAN COUNTY ASH 
(From Merrill's Rocks, Rock -Weathering, and Soils) 



CONSTITUENTS 



Silica (SiOi) 

Alumina (AljOs) \ 

Iron Oxide (Fe-Os) J 

Lime (CaO) 

Magnesia (MgO) 

Potash (K2O) 

Soda (NasO) 

Sulphuric acid ( SO2) ' -^ 

Water and volatile matter lost on ignition 4.05 



PER CENT 



69.12 
17.64 



0.86 
0.24 
6.64 
1.69 



100.23 



ANALYSIS OF VOLCANIC ASH FROM HARLAN COUNTY^ NEBRASKA, 
MADE RY K. S. HILTNER^ DEPARTMENT OF CHEM- 
ISTRY, THE UNIVERSITY OF NEBRASKA 



PERCENT 

Silica (Si02) I 71.56 

Iron and alumina oxide (Fe203-Al808) 15.04 

Calcium oxide ( CaO ) 1.19 

Magnesium oxide ( MgO ) i 0.49 

Sodium and potassium oxides (NaaO and K2O) ' 5.51 

Sulphuric anhydride ( SO3) 0.73 

Water and volatile matter lost on ignition 5.48 



100.00 
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NATURAL (JAS 

Natural gas has been reported from a number of wells, 
and from nuiny marshes and pools, but this is without sig- 
nificance; in the wells it soon ceased, and natural gas is being 
generated in every stagnant pool. There is significance in 
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the fact that deep wells have all but demonstrated that nat- 
ural gas is not to be expected ; still there is not a year goes 
by without many attempts to get gas by drilling. 

PETROLEUM 

The discovery of petroleum is often rej)orted in the hope- 
ful headlines of county papers, but in every case, as far as 
can be learned, the scum or film of oil proves to be an irri- 
descent film of iron instead. Iron water on coming to the 
surface suffers from the oxidizing action of the air, and a 
film of iron exactly resembling oil is formed. From Kock 
county a specimen of sand rock saturated with oil has been 
received, and from Brown county come authentic reports of 
small amounts of oil having been collected and preserve<l in 
bottles. This is mentioned more as a matter of interest than 
as one of prospective utility. 

TIIK SOILS OF NKBUASKA 

Since Nebraska stands as the most distinctly agricultural 
state in the Union, its soils must rank as a natural resource 
of profound importance, and worthy of the utmost develop- 
ment. It seems the more ironical, tlien, that so much time 
and attention should be paid to the development of mines, 
when our agriculture yields annually more gold than all the 
combined gold and silver mines of the United States. The 
soil is literally inexhaustible, and there is no predicting what 
may not result from the full developuient of our agricultural 
resources. 

There an^ several w^ell-defined, broad soil areas, and others 
much more restricted in extent and not generally known. 
Our western soils are native soils, resulting from the rotting 
and breaking down of native rocks, while our eastern soils 
are transported soils, some having been carried glacially 
from regions five hundred to six hundre<l miles to the north, 
and dropped by the melting of the ice. 

In general, the soils of a region corres[K)ud to its geologi- 
cal divisions, but there are exceptions here because of the 
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depth to which many of our rocks are buried. The eastern 
fifth, or the glaciated portion, constitutes a region of drift 
soil where not covered by loess. The southeastern half of 
Nebraska is almost wholly a region of loess soil. The sand- 
hills constitute another soil region of broad extent, with one 
tongue of sand extending well to the northeast, and two 
tongues extending to the extreme southwest. Scattered 
through the sandhills, and occurring in large tracts further 
west, is a soil characterized as one digs downward by increas- 
ing amounts of lime and lime pebbles, known as magnesia 
soil. This soil region corresponds with the magnesia rock, 
or the Ogallala formation. The writer is frequently con- 
sulted about this same magnesia soil, which is viewed with 
distrust bv many. 

A lime soil is counted a productive soil, and experience 
shows our magnesia soil to be i)articularly so. About all it 
lacks is moisture. Under irrigation it is very productive. 

The western counties constitute a soil region which may 
be calleil butte soil, characteriz(*d by fine sandy soil and am- 
ple lime. The soil of this region is derived from the break- 
ing down of Arikaree or Butte sand. With ample rainfall 
this, too, is highly productive. 

Throughout the ^V>st, and more particularly the North- 
west, are scattered tracts of Bad Lands which constitute 
another soil area. In the region of shales, especially the 
Pierre shale, are tracts known as gumbo soil. Along the 
river coui*ses, most noticeably the Platte, are broad, level 
tracts of alluvial soils. In certain places there are alkali 
soils, due chiefly to imperfect drainage. The area of salt 
land soil is too restricted to be mentioned, being confined to 
Salt creek and the salt mai*shes near Lincoln. 

THE MECHANICAL ANALYSES OF THE SOILS OF NEmiASKA 

Under the auspices of the State Board of Agriculture and 
the State (Unjlogical Surv(\v, the writer undertook, in 1892, 
the work of collecting the soils of the state, both for perma- 
m^nt display in the State Museum and for the more technical 
puriK)ses of analysis. 



MINERAL RESOURCES 223 

Ordinarily, it is sufficient to collect the soils from a few 
typical regions, but where the state is unusually large, and 
where the counties are correspondingly large, and their citi- 
zens zealously interested in their rc^spective counties, it has 
been the attenipt to have each and every county in the state 
represented. The soil survey will be counteil unfinished un- 
til this is done. A county line is a purely artificial and arbi- 
trary boundary, yet there is reason to regard it in making 
the soil survev. 

In spite of the old and well-established saying that the 
judgment of a good farmer is to be relied upon in the selec- 
tion of a good soil, rather than the analysis of an experi- 
enced chemist, yet the imi)ortance of the chemical deter- 
minaticm of soils in the Ignited States has grown in popular 
recognition to such an extcMit that tlu- government has de- 
voted a siMK-ial department to this particular research, with 
the r(»sult that the* old saying is all but (lis(pialiticMl. 

In many n^gions it is a matter of national importance to 
determine the nature of cotton soils, tobacco soils, truck soils, 
sugar b(»(»t, wli(»at, and corn soils; to d(»t<»rmine cluMnically 
what they lack of fulfilling the requirements and what can 
be done for th(»ir improvement; and when th(\v arc^ worn out 
or overtaxed, to determine* means for their reclamation or 

betterment, as the case mav b(\ All of this can be deter- 

< 

mined by geological and ch(»mical nu*tlio<ls. 

In Nebraska the nee^l of such (wact d(»t(»rinination is less 
conspicuous than in somc^ of the less fortunate states, for 
the reason that our soils are particularly de(»p, and have all 
the elements of fertility; accordingly, it is not so essential 
that the chcMuist should determine for us the (|iu»stion of 
fertilitv and f(»rtiliz(M-s. That seems to have been settled 
for us bv a verv bounteous natun*. Nevertheless, as 
we come into closer agi*icultural competition, and are 
brought, little by little, to more diversificMl agriculture, it is 
plain that good must c(nue out of a fundamcaital knowledge 
of our soils aii<l tlu*. amount and kind of tluMr constituents. 
Such a knowlcMlge comes in one way, and one way only; 
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that is, Oiniiifjli the luothods of tlie laboratory. All other 
inetliods are matters simply of good judgment; they are mere 
guesses, and are altofiether superficial, answering the pur- 
poses of a iiarticular faiin, but throwing no light on the soil 



Per 

Orftanic mutter 4.0, Moistnre 3,5 T..1 — 

Uediam and coarse faad and gruvel 3.5 — 

PHneRaad I-D — 

Very fiDu Band 36.0 .... 



Very fine Bilt *.0, and eilt ■•1.0. . 



^^ 



Fig. 155.— Showing an averape Nebraska soil based on the mechanical 
analysis of 86 soils. Though aa approiimatloD, ihu Is auffldently accu- 
rate to show about what the couatltuenta of an average soil are, sand 
being tlie main ooe. 

ooiiditionsof a community, nor obtaining results which might 
tend lo tUii bftteriiient of tlie soil and crop conditions of a 
common wciilth. 

The work <)f soil collecting was greatly stimulated by the 
Internationiil Fair, ilic Columbian Exposition at Chicago ia 
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1893, and again by the Trans-Mississippi and International 
Exposition at Omaha, in 1898. In both instances tlie soils 
of our state were to come into close comparison with those 
of other states, older and better represented. For a young 
state, with so much land yet to be occupied, and so many 
favorable or unfavorable impressions to be conveyed, it 
seemed worth wliile to put forth especial efforts in this direc- 
tion, the result being that no better showing was made at 
either of the great expositions, and very substantial awards 
were received. It is believed that no state in the Union has 
a larger or more representative collection of soils than Ne- 
braska, and there are many yet to be added. It is necessary, 
in some cases, to take more than one sample from a county 
in order to fairly represent it. Some counties are character- 
ized by sandhills in one part, and rich valley soils in another. 
One soil sample might, therefore, show the soils of that par- 
ticular county in a false light. Sometimes there are clayey 
uplands and sandy bottoms; here again, to make it repre- 
sentative, two, or sometimes three, samples must be t^iken. 

This explanation is necessary, because, though the soil sur- 
vey of the state is well begun, yet, as the writer plans it, it 
will not be done in fact until all soil conditions of every 
county in the state are as fairly represented as possible. 

If we make a composite soil, by striking the average of all 
the soils as far as analvzed, the result will be about as shown 
in the bottle. The clay will equal about 14.5 parts; silt and 
very fine silt, about 31 parts; very fine sand, 36 parts; fine 
sand, 7.5 parts; medium sand, coarse sand, and gravel, 3.5 
parts ; organic matter, 4 parts ; moisture, 3.5 parts. See fig. 
155. 

The state is indebted to Prof. Milton Whitney, of the 
United States Department of Agriculture, for the following 
analyses : 
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SUMMARY OP MECHANICAL ANALYSES OF SOILS AND 8DB80ILS 
OF NEBRASKA 

COLLECTORS' NAME3 



1. Hon. Robert W. Furnas, Brown- 

ville. N<>b. 

2. Mr. Milton Whitney, Wnsliiiigton, 

D. C. 

3. Mr. Robert Hay. 

4. Dr. GteorfceL. Miller, Omaha, Neb. 



5 Mr Carl Morton. Nebraska City 

Neb. 
(i. YonnKerc i&Co.. Qeneva. Neb. 

7. Mr. J. P, Holloway. 

8. Mr. G. D. Swezjy, University of 

Nebraska. 



9. Mr, Erwin H. Barbonr, University of Nebraska. 
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A FEW 900KS ON SOILS 

Every progressive farmer will find himself at once inter- 
ested and instructed by perusing some plain treatise on the 
origin and nature of the soil — -the very foundation on which 
agriculture is laid. Accordingly, he should surely have one 
or more such works upon his shelf. The writer would recom- 
mend to the farmers of Nebraska that most admirable little 
book by King, entitled The Soil. It is simple, yet scientific. 
Though short, it is long enough to show clearly the relation 
of things. There are also many other good works. A few 
of the less technical are mentioned below: 
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1. Soils and Crops of tlie Farm, by George E. Morrow and 
Thomas F. Hunt, in the Farmers' Reading Circle Library — 
about 300 pages. 2. First Principles of Agriculture, by Ed- 
ward B. Voorhees, treating of soil fertilizers, crops, animal 
food, principles of breeding, etc. — about 200 pages. 3. The 
Origin and Nature of Soils, by N. S. Shaler, of the United 
States Geological Survey. Twelfth Annual Report, 1890-91, 
part I, pp. 213 to 347. 4. Rocks and Soils, by H. E. Stock- 
bridge; a chemical, geological, and agricultural treatise. 5. 
Rocks, Rock- weathering, and Soils, by George P. Merrill; a 
more exhaustive treatise than any of the foregoing. It is 
really a text-book for colleges, containing, nevertheless, much 
that is instructive to the farmer as well as those versed in 
technical practice — about 400 pages. 

LIST OP PAPKRS TOUCniNG NEBRASKA 8011^8^ SOIL MOISTURE, 
ETC.^ PREPAUKD FOR THE STATE BOARD OF AGRICULTURE 

1. Soils— Report of the Geologist, 1894. 2. Trogi-ess Made 
in the Soil Survey of Nebraska — Report of the Geologist, 
1895. 3. The Problem of Our Soils and Soil Moisture— Re- 
port of the Geologist, 1896. 4. The Value of Water as a 
Soil Element— Report of the (geologist, 1897. 5. A rrelimi- 
nary Report on the Mechanical Analyses of the Soils of 
Nebraska. 

NATIVE PLASTER 

A number of communities produce a native plaster with 
which houses are successfully and very cheaply plastered. 
However, the writer is unable to recommend it for use, be- 
cause of the readiness with which it breaks down when wet 
Certain ledges in the Arikaree and Ogallala yield a fine 
grained, sandy rock which is quarried for plaster. This rock, 
which consists essentially of very tine sand, or silt, united 
by clay and lime, slacks, as it is called, very quickly when 
placed in water. This is mixed with four parts of sand to 
one part of the native mortar, and is applied directly to the 
laths. It is hard and takes a skim coat and lasts, according 
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to all accounts, for years. Tests were made on a number of 
cubes of this native plaster properly cast and dried, and 
gave the following results: 

The compression test on a cube 0.9 inches square gave 200 
pounds. When mixed with hair, it withstood a pressure of 
235 pounds. In the tension test an inch square briquet of 
the native plaster, without hair or fiber, stood a tension of 
75 pounds. 

This native plaster is plainly harder and better than much 
cheap plaster which goes on many walls, and costs nothing 
to those- living near the source of supply, but it will not bear 
moisture. Any leak in the roof or exposure to water ruins 
the plaster almost instantly. One of the cubes, such as had 
been used in the pressure tests, when plunged in water was 
reduced to fine mud within two minutes. Several attempts 
have been made to put this phister upon the market, and 
hopes are still entertaiue<l that it may yet be done, but in 
its present form it is not to be considered a resource worthy 
of development. 

CONCRETIONARY FORMS 

Throughout the claystones, limestones, and sandstones of 
any regi6u it is a comuKm occurrence to find a great variety 
of concretionary forms which excite inquiry. Without en- 
tering into technicalities, it may be* explained that concre- 
tionary structure generally results from mineralization 
around some center. Hence, a concretion is generally round 
in outline and harder than the surrounding rock. Accord- 
ingly, when the mother rock rots down, numerous balls of 
various sizes and shapes are left behind, some being solid, 
there more or less hollow. It is quite a common occurrence 
to find pyrites of ii*on crystallized into balls, as seen in plate 
VIII, figs. 1, 2, and 3. In the loess, or "yellow clay," irregu- 
lar lime balls, such as appear in figs. 11, 12, and 13, plate 
VIII, are almost universally present. Sand is often cemented 
into concretions ranging in size from peas to cannon balls. 
A sand concretion, such as is very common in Sioux county. 
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is shown in plate VIII, fig. 7. In Cheyenne county, pyrolu- 
site, or oxide of manganese, concretes Into balls, as shown in 
figs. 9 and 10, plate VIII, fig. 10 being a specimen broken 
open to show the radiate structure. Sometimes the concre- 
tions or balls break in various directions on shrinking, and 
the cracks subsequently beconu* filled with some hard 
mineral. 

These concretions are very abundant and often of gigantic 
size in shale. A specimen of this sort from the Carbonifer- 
ous, presented to the State Museum by Lion, i^obert W. Fur- 
nas, is shown in plate VIII, fig. 8. Its form, though like that 
of a heart, is purely imitative. So closely do certain con- 
cretions imitate many living things that people are excusable 
for being deceived. In the dry stream beds of the Bad Lands 
one encounters trains of clay balls often studded over with 
bright colored bits of rock and pebbles, as shown in plate 
VIII, fig. 15. These not infrequently are as much as two feet 
in diameter, and result from detached pieces of tough clay 
being rolled down stream during a sudden storm. In the 
same region there are great numbers of lime balls resulting 
from the crystallization of lime in the Bad Land clays. Four 
such calcite balls arc shown in fig. 18, plate VIII. 

In the same plate, in fig. 17, two stalactitic forms of chal- 
cedony are shown. In our limestones and clays, a structure 
called cone-in-cone is common. Fig. 14, plate VIII, repre- 
sents a specimen from quarries near Fairbury, Neb., in the 



EXPLANATION OF PLATE VIII 

1. Pyrite nodule, showing corner of cubes 

2. Marcasite nodule, Scotts Bluff county 

3. Pyrite concretion, unusual form, Plattsmouth, Neb. 

4. 5, 6. Pyrite nodules. Table Rock, Neb. 

7. Sand concretion, Sioux county 

8. Septarium, "pine apple" concretion, Brownville 

9. Ball of pyroluslte, Cheyenne county 

10. Same broken to show radiate structure 

11. 12, 13. Loess concretions 

14. Cone-in -cone, Fairbury, Neb. 

15. Clay ball and pebbles formed by rolling, Sioux county Bad Lands 

16. Two-ounce nuerget of native copper, Cheyenne county 

17. Chalcedony, Cheyenne countv 

18. Calcite balls, Sioux county Bad Lands 
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VOLUME I, PLATE VIII 




MISCELLANEOUS CONCRETIONARY FORMS 
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Dakota formatioD. Hollow spheres, sometimes beautifull.v 
lined with crystals, are abundant and are called geodes. De- 
scriptions of all ot these forms may be found in text-books of 
geology. 




Rlilge. Sioux county, Neb. 



GEYSKTIS AND VOLCANUKS 

At one time it was believed that extensive geysers existed 
in Nebraska, and tbe idea survives in "geyserite," the name 
first applied to our volcanic ash. Strangely enough, this 
theory was defended by several geologists. Geyserite soap, 
made in Denver of volcanic ash shipped from Harlan county, 
owes its name to the same error. Geyserite is wholly unlike 
volcanic ash in all resi>ects; they bear no relation to one 
another, and the idea is the result of a misconception. There 
is nothing akin to geyserite in the state. 

At Ionia, Dixon county, is found the "volcano," or "burn- 
ing hill," Though said to be declining in activity, this hill 
was once an object of considerable interest, especially after 
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freshets in the Missouri river. Though not visited, the smok- 
ing or steaming seems to be. due to the decomposition of 
pyrite in the damp shales. It seems that sufficient chemical 
heat is produced to make the hill-top steam and even to fuse- 
some of the sand and clav. It bears no relation whatever to 
a volcano. 



A List of Papers on the Natural History of Nebraska 

Botany, geology, and zoology are so inseparably linked 
together in a state survey that a bil)liography of these sub- 
jects must be api)ended to mec^t demands and to anticipate 
wants. Though covering a long list of contributions, it may 
be condensed into a few lines by simply'makiug reference to 
certain published lists of writings, and by briefly mention- 
ing certain pai)ers which have a special bearing on the geol- 
ogy of the state. 

hotaxical r»iuLi()(;uAriiY of Nebraska 

The various botanical contributions to our knowledge of 
the llora of Nebraska hav(» l.een compiled by Charles E. 
Bessey, state botanist, and published in vol. I, 2d eil. of the 
Phytogeography of Nebraska, under the title Books and Pa- 
pers Relating Specially to the Flora or to the Phytogeogra- 
phy of Nebraska, pp. 25 to 30, Lincoln, 11)00. 

ZOOLOGICAL lURLlOGRAPIIY OF NEBRASKA 

The various contributions to the knowledge of our fauna 
have been compilin^l by Henry B. Ward and published in 
the Report of the State Board of Agriculture for the year 
1898, under the title Zoological Bibliography of Nebraska, 
Lincoln, 1899, pp. 321 to 338, 3 maps. 

ORNrriiorx)(;Y 

A bibliography of ornithological papers relating to Ne- 
braska has been prepared by K. H. Wolcott and published, 
in the Proceedings of the Nebraska Ornithologist's Union, 
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under the title Record of Nebraska Ornithology, pp. 93 to 
105, Lincoln, 1902. 

GEOLOGICAL BIBLIOGRAPUY OF NEBRASKA 

The contributions to the knowledge of the geology of our 
state have been compikHi by E. H. Barbour and Cassius A. 
Fisher and published in the Annual Report of the State 
Board of Agriculture for 1901, pp. 248 to 266 inclusive, 
Lincoln, 1902. 

GEOLOGICAL PUBLICATIONS OF IMMEDIATE INTEREST TO CITIZENS 

Recent publications by the United States Geological Sur- 
vey, more esiR^cially those of N. H. Darton, are of great im- 
portance to the stale. The following papers ma\ be con- 
sulted with interest and advantag(»: 

Dauton, X. II. — 

Catalogue and Inch^x: of Contributions to North American 
(; oology, 17;]2-lSin. RuIL, U. S. (4eol. Survey, No. 127, 1045 
pp., TSOG. 

Underground AVaters of a Portion of Southeastern Ne- 
braska. Water-supply and Irrigation Papers, U. S. Geol. 
Survey, no. 12, pp. 10 to 19, 1898. 

Preliminary Report on the Geology and Water-supply of 
W^estern Nebraska. 19th An. Rep. U. S. Geol. Survey, pt. 4, 
pp. 737 to 765, 1899. 

Preliminary List of Deep Borings in the United States. 
Part II ( Nebraska- W\yoming). Water-supply and Irrigation 
Papers of the U. S. Geological Survey, Bull. No. 61. 

Geologic folio of the Camp Clarke quadrangle, Nebraska. 
Folio No. 87, U. S. Geological Survey. 

Gannett^ H. — 

Dictionai*}' of Altitudes in United States. U. S. Geol. Sur- 
vey, Bull. 5, pp. 1 to 325, 1884. 

Dictionarv of Altitudes in United States. U. S. Geol. Sur- 
vey. Bull. 76, pp. 1 to 393, 1891. 
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is shown in plate VIII, fig. 7. In Cheyenne county, pyrolu- 
site, or oxide of manganese, concretes into balls, as shown in 
figs. 9 and 10, plate VIII, fig. 10 being a specimen broken 
open to show the radiate structure. Sometimes the concre- 
tions or balls break in various directions on shrinking, and 
the cracks subsequently become filled with some hard 
mineral. 

These concretions are very abundant and often of gigantic 
size in shale. A specimen of this sort from the Carbonifer- 
ous, presented to the State Museum by Hon. Itobert W. Fur- 
nas, is shown in plate VIII, fig. 8. Its form, though like that 
of a heart, is purely imitative. So closely do certain con- 
cretions imitate many living things that people are excusable 
for being deceived. In the dry stream beds of the Bad Lands 
one encounters trains of clay balls often studded over with 
bright colored bits of rock and pebbles, as shown in plate 
VIII, fig. 15. These not infrequently are as much as two feet 
in diameter, and result from detached pieces of tough clay 
being rolled down stream during a sudden storm. In the 
same region there are great numbers of lime balls resulting 
from the crystalliziition of lime in the Bad Land clays. Four 
such calcite balls are shown in fig. 18, plate VII L 

In the same plate, in fig. 17, two stalactitic forms of chal- 
cedony are shown. In our limestones and clays, a structure 
called cone-in-cone is common. Fig. 14, plate VIII, repre- 
sents a specimen from quarries near Fairbury, Neb., in the 



EXPLANATION OF PLATE VIII 

1. Pyrite nodule, showing corner of cubes 

2. Marcasite nodule, Scotts Bluff county 

3. Pyrite concretion, unusual form, Plattsmouth, Neb. 

4. 5, 6. Pyrite nodules, Table Rock, Neb. 

7. Sand concretion, Sioux county 

8. Septarium, "pine apple'* concretion, Brownville 

9. Ball of pyrolusite, Cheyenne county 

10. Same broken to show radiate structure 

11. 12, 13. Loess concretions 

14. Cone -in -cone, Fairbury, Neb. 

15. Clay ball and pebbles formed by rolling. Sioux county Bad Lands 

16. Two-ounce nuerget of native copper, Cheyenne county 

17. Chalcedony, Cheyenne county 

18. Calcite balls, Sioux county Bad Lands 
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Dakota formation. Hollow spheres, sometimes beautifully 
lined with crystals, are abundant and are called geodes. De- 
BCriptions of all of these forms nmy be found in text-books of 
geology. 




Fig. 1515.— A 1-acrfc buffalo wallow. Pine Ridge, Sioux county, Neb. 



geysehs and voiaunoes 

At one time it was believed that extensive geysers existed 
in Nebraska, and the idea survives in "geyserite," the name 
first applied to our volcanic asli. Strangely enough, this 
theory was defended by several geologists. Geyserite soap, 
made in Denver of volcanic ash shipped from Harlan county, 
owes its name to the same error. Geyserite is wholly unlike 
volcanic ash in all respects; they bear no relation to one 
another, and the idea is the result of a misconception. There 
is nothing akin to geyserite In the state. 

At Ionia, Dixon county, is found the "volcano," or "burn- 
ing hill." Though said to be declining in activity, this hill 
was once an object of considerable interest, especially after 
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freshets in the ^Missouri river. Though not visited, the smok- 
ing or steiiming seems to be. due to the decomposition of 
pjrite in the damp shales. It seems that sufficient chemical 
heat is produced to make the hill-top steam and even to fuse- 
some of the sand and clav. It bears no relation whatever to 
a volcano. 



A List of Papers on the Natural History of Nebraska 

Botany, geology, and zoology are so inseparably linked 
together in a state survey tliat a bil)liography of these sub- 
jects must be api)en(led to meet demands and to anticipate 
wants. Though covering a long list of contributions, it may 
be condensed into a few lines hy siiuply'uuiking reference to 
certain published lists of writings, and by briefly mention- 
ing certain pap(TS which have a special Ijearing on the geol- 
ogy of the state. 

r.OTAXICAL lUrJJOCJRAPIlY OF NEBRASKA 

The various botanical contributions to our knowledge of 
the Hora of Nebraska liave Iuhmi com])il(Ml hy Charles E. 
Bessey, state botanist, and i)ublish(Hl in vol. I, 2d ed. of the 
Phytogeography of Nel)raska, uud(*r the title Books and Pa- 
pers Belating Specially to the I'^lora or to the Phytogeogra- 
phy of Nebraska, pp. 25 to 30, Lincolu, 1900. 

ZOOLOGICAL BIBLIOGRAPHY OF NEBRASKA 

The various contributions to the knowledge of our fauna 
have been comi)il(^d by Henry B. Ward and published in 
the Keport of the State Board of Agriculture for the year 
1898, under the title Zoological Bibliography of Nebraska, 
Lincoln, 1899, pp. 321 to 338, 3 maps. 

ornitholo(;y 

A bibliography of ornithological papers relating to Ne- 
braska has been prepared by K. 11. Wolcott and published, 
in the Proceedings of the Nebraska Ornithologist's Union, 
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under the title Record of Nebraska Omithologj-, pp. 93 to 
105, Lincoln, 1902. 

GEOLOGICAL BIBLIOGRAPHY OF NEBRASKA 

The contributions to the knowledge of the geology of our 
state have b(H?ii compiled by E. H. Barbour and Cassius A. 
Fisher and i)ublished in the Annual Report of the State 
Board of Agriculture for 1901, pp. 248 to 266 inclusive, 
Lincoln, 1902. 

GEOLOGICAL PUBLICATIONS OF IMMEDIATE INTEREST TO CITIZENS 

liccent i)ublications by the United States Geological Sur- 
vey, more especially those of N. H. Darton, are of great im- 
portance to the state. The following papers may be con- 
sulted with intci'cst and advantage: 

Dauton, X. II. — 

Catalogue and Index of Contributions to North American 
(iecdogy, 1732-181)1. Bull., U. S. Geol. SuiTey, No. 127, 1043 
I)p., 1SJ)(). 

Underground Waters of a Portion of Southeastern Ne- 
braska. Water-supply and Irrigation Papers, U. S. Geol. 
Survey, no. 12, pp. IG to 19, 1898. 

Preliminary Keport on the Geology and Water-supply of 
Western Nebraska. 19th An. Rep. U. S. Geol. Survey, pt. 4, 
pp. 737 to 763, 1899. 

Preliminary List of Deep Borings in the United States. 
Part II (Nebraska- Wyoming). Water-supply and Irrigation 
Papers of the U. S. Geological Survey, Bull. No. 61. 

Geologic folio of the Camp Clarke quadrangle, Nebraska. 
Folio No. 87, U. S. Geological Survey. 

Gannett, II. — 

Dictionary of Altitudes in United States. U. S. Geol. Sur- 
vey, Bull. 3, pp. 1 to 323, 1884. 

Dictionarv of Altitudes in United States. U. S. Geol. Sur- 
vey. Bull. 76, pp. 1 to 393, 1891. 
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A oompilation entitled the Altitudes in Nebraska, by the 
writor, may be found in the Annual Report of the State 
Bikini of Agriculture, 1900, pp. 169 to 180 inclusive. 

Nkwkll^ p. H. — 

Nebraska, [Artesian wells of Nebraska.] Keport on 
agriculture by irrigation in the western part of the United 
States, at the eleventh census, 1890, p. 272. 

FORTHCOMING REPORTS BY THE STATE GEOLOGICAL SURVEY 

The following reports are under preparation and will be 
issued as rapidly as means will allow : 

1. The Building Stones of Nebraska. 

2. Lime, Plaster, and Cement. 

3. Clays and Clay Products. 

4. The Flint Industrv. 

5. Sand and Gravel. ^ 

(). Peat Beds of the State. 

7. Picturesque Nebraska and the Possibility of Summer 
liesorts. 

8. Water Resources. 
1). Mineral Resources. 

10. Geological Survey by Counties. 

11. Fossils of Nebraska. 

12. The fishes of Nebraska both ancient and modern. 

13. Strength of our building stones and bricks. 
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JEFFEESON COUXTY 



JEFFEIiSOX COUNTY 



BV F. A. CARMOXY 



Joffpi-snn coniiU- is a level Im'ss plain, cut dcoply liy tlic 
Little Ithie i-iver and its trilmtaries. Tlie surface slopes 
gradually toward tlie southeast, the highest elevation, 1,585 




Fig. 157.— ExpoHvire of Dakota Cretaeeous on the B. ft M. R, R. eaat 
of E^dlcott capped with a few feet of drift and loeaa. Though too soft 
for bulldlDg purposes, thle rock might be used for sand. 

feet, beint; about two miles northwest of IJaykin. From this 
point tlie plain extends east to the county line and south 
along the east line of the county to the state line. 

It is cut by the somewhat shallow valleys of Cub and 
Indian creeks, tributaries of the Big Uluc river. The divide 
in the west betw»M*n the Little Blue and Rose creek is a por- 
tion of the same ^ilaiu, and has an elevation of 1,540 feet. 
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The lowest point, about 1,250 feet, is three miles southeast 
of Steele City. 

The Little Blue river has cut its way through this plain 
to a depth of about 150 feet. Its narrow valley is bordered 
Id some places by stpcp bluffs into which its small tribu- 
taries are slowly cutting their way, forming the hilly portions 
of the county. At other places the slopes are more gradual 
and the surface is rolling. Some of the hills that are capped 
with stone are slightly liigher than the surrounding plain. 




Fig. 158. — Industrial scene, qiiarrv of Denton limeetono on the Blus 
river six miles northwest of Falrbury ami east of tiie St. J. & Q. I. R. R. 
Stone used for lime, building purposes, and in a ilmlted way for bridgea. 

Tliere are no depressions except the narrow valleys of the 
streams. 

The valley floor of the Little lilue iu the county has a 
length of about 29 miles and an average width of 1, while 
the valley floor of the Big Sandy is about 5 miles long and a 
little more thiin ^ mile wide. 

Rose creek, iu the southern part, has a valley 17 miles 
long and about 4 mile-wide, and the valley of Cub creek, in 
the nortlieastern part of the county, is about 15 miles long' 
and i mile wide. 

The principal stream is the Little Blue, running diagon- 
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ally across tbe couuty from nortliwest to southeast. Big 
and Little Sandy creeks drain the northwest and Uose creek 
the southwestern part, while the eastern and northeastern 
parts are draimHl by Indian creek and Oiib creek, tributaries 
of the Big Blue. The streams flow rapidly and furnish excel- 
lent water power. 

The geological formations in the county, as shown by ex- 
posures, are Dakota Cretaceous, Benton, Glacial Drift, Loess, 
and Alluvium. 

The Dakota is characterized, beginning at lower stratum, 
by sand, alwiiys water- bearing, and the water frequently 




--JU.1 



Fig 159.— Industrial scene, sainl and gravel pit on tlie B. & M. R. R. 
Vi mile west or Kesteraon. Glatlal gravel 3U to 40 feet deep at the open- 
ing and eiiKised for ilOl) yards, capped with loeBH. 

salt or alkaline, mottled clay, and sand rock. The first 
stratum is reached only in deep wells, and it has been impos- 
sible to procure definite information as to its thickness. The 
clay varies in thickness from a few fei^t to 180 feet. On top 
of this is sand rock, in some places 125 feet in thickness. 
The rock lies conformably on the clay and is well stratified. 
The first and third cut on the B. & M. li. K. east of Endieott 
show distinct cross-bedding. 

The strata of this epoch dip quite perceptibly to the west 
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and underlie every part of the county. Some of the sand 
rock is quite rich in fossils. 

The Benton Cretaceous consists of a layer of shale from 
20 to 200 feet thick capped with lime rock, in some places 
30 feet thick. The rock is composed largely of marine shells. 
It consists of four or five layers of moderately hard rock 
from 8 to 10 inches thick, separated by layers of softer ma- 
terial 4 to 5 feet in thickness. This deposit underlies the 
western part of the county and is exposed in many places by 
erosion. Very little water is found in it. About 1^ miles 
east of Powell a thin vein of coal is found in the Benton 
Cretaceous. 

The glacial drift consists of a bluish clay, boulders, and 
sand, oftentimes mixed indiscriminately, but many almost 
clear beds of sand and gravel occur, and in some places boul- 
ders are found alone, the other material having been eroded. 
The drift is exposed wherever the 'loess is eroded, except in 
the southern portion. There are no surface indications of 
drift on the elevated portion of the country south of Kose 
creek. The beds vary in thickness from a few inches to 100 
feet. 

The sand is stratified and layers vary from fine to coarse 
and are frequently cross-bedded. When tliis overlies Dakota 
it usually contains good water, but overlying the Benton, 
water is not so likely to be found. 

The most common boulders are the pink Sioux quartzite, 
but in the southeastern part of the county (in T. 1, K. 4 E.) 
the gray is much more common. 

The loess mantle is complete except in the hilly section 
where it has been eroded. It is a yellow clay, columnar in 
structure, and in places contains considerable gravel mixed 
through it. It varies in thickness from 1 to 100 feet, and 
forms the basis of the farming lands of the county. It con- 
tains little or no water. 

Very narrow belts of alluvium are found along all of the 
streams. It is shallow and is not important compared with 
the other formations of the county. 
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Fii^. ICO.— Section of the well of 
William Bodaye, Richland, town 2, 
range 2, section 21. Depth of well 
131 feet, 30 feet of water. 
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Fig. 162.— Section of 
well of Elias Weiker, 



Fig. 161.— Section of well at Jansen, Neb., town 
3, range 3, section 34, 164 feet deep, water shallow. 



f^'-'A 1(>3 range 1, section 10, 252 
^S^ssssi 1(54 ft et deep, 90f eet of water. 
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Fig. ia3.— Section of Ed. Wells' 310- 
foot well, range 3, Jefferson county, 
Neb.. 175 feet of water. 



Soil 
Loess 



ft. 



2 



Drift : 
ISand and gravel.. 61 

Fig. 164. — Section 
of Alex Shepherd's 
well. Endicott, Neb., 
town 1, range 3, sec- 
ti n 16, 9 feet of water. 

ft. 
Loess 2 

Sand 16 

Clay 3 

Drift : 
Sand 69 



Fig. leo. — Section 
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well at Fairbury , town 
2, range 2, section 14, 
S.W.I4. 90 feet deep, 
6 feet of water. 
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range 4, section 32, 
well l.'tt) feet deep, 6 
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ECONOMIC GEOLOGY OF JEFFERSON COUNTY 

The Dakota furnishes a fair quality of building stone. 
Many foundations and some entire buildings have been con- 
structed of it. The principal qu.u'ries are south of Fair- 
bury and east of Endicott. 

The clay makes excellent tiling, pottery, and brick. A 
Beatrice firm, a few years ago, shipped over a thousand car- 
loads from Endicott, which they made into an excellent qual- 
ity of tiling. A company at Hastings is now shipping, from 
a pit three miles east of Endicott, ten carloads a week, which 
it is making into brick. Some of the more ochreous clay has 
been used with considerable success as a body for paint. 

The Benton, east of Powell and also south of Thompson, 
furnishes a quantity of lime or chalk rock. It is used 
quite extensively for building purposes, and a fair (|uality of 
lime has bcH.*u made from it. 

The quartzite of the glacial drift is a very durable rock, 
and is somewhat used in foundations, but the sand and gravel 
of this epoch are of the most value. Two miles west of Fair- 
bury on the C, K. I. & l\ il. 11. the couipauy has a sand and 
gravel pit which it has worked for the past eight years, during 
which time they have shipjx^d an average of about three cars 
a day for plastering, cement, and ballast. 

On the 1$. & M. K. K., one-half mile west of Kesterson, is a 
pit which they have worked quite regularly for the past fif- 
teen years, using most of the sand for ballast, but they are 
now using it for cement work. Fairbury and vicinity get 
most of their sand from a pit just east of the city limits. 

Loess is use<l for making brick at Fairbury, and is import- 
ant in its relation to the agriculture of the county. 
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natural pumice, 218. 
peat. 202. 

soils, 100, 222. 226. 
volcanic ash, Harlan county, 218, 
219. 
Antelope valley, 135. 
Appropriations, legislative, 17. 26. 
Morrill. C. H., 18. 



Regents U. of N., 17, 23. 
Aralla welllngtoniana, 134. 
Arbor Day, 47. 

Archaeocidaris aculeata, 127. 

agassizl. 122. 

megastylus, 127. 

triserrata, 127. 
Artesian basin. South 

local, 81. 
Artesian springs, 71, 75. 
Artesian wells, 71. 79, SO, SI. K?, 
85, 87, 108, 112. 

Beatrice, 108. 

Niobrara. 86. 

Riverview Park, Omaha, 108, 110. 

Government square, Lincoln, 110. 

table of. 88. 
Artois, France, 79. 
Aspidiophyllum trilobatum. 13 
Atwood quarry, 131, 212, 213. 

sand company, 210. 
Aulopora anna, 127. 

prosseri, 127. 
Avicula cf. lanceolata, 131. 
Aviculopecten, carboniferous, 128. 

hertzeri, 128. 

nebrascensls, 128. 

occidentalis, 128, 131. 

sp., 131. 

Avlculoplnna knightl. 128. 
nebrascensls, 128. 



Bacillaria amphibia, 194. 
amphibia var. frauenfeldli, 194. 
obtusa, 194. 
sinuata, 194. 
spectabilis, 194. 
subUlis, 194. 
vermlcularls. 194. 
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Baculites, 142. 

Bad Lands, clay, 118, 162, 230. 

concretionary forms of, 230. 

elevation, 146. 

fossils, 146, 151, 162. 

Hat creek, 19, 159. 

lava beds of, 152. 

Nebraska, 18, 19, 140, 143, 146, 
152, 190, 193, 222, 230 

Sioux county, 18. 

South Dakota, 19. 
Bakevellia parva, 131. 
Ballast, 131, 211, 213, 241. 

flint, 60, 212. 

gravel, 211, 241. 

quartzite, 163. 

sand, 241. 
Banner Co., plates X and XI. 
Barbour, E. H., 233. 
Barite, 188. 

Nebraska Bad Lands, 19C. 

tests for, 190. 
Barycrinus subtumidus, 127. 
Batostomella leia, 127. 
Beatrice well, 108. 
Beede, 122. 
Bellerophon bellus, 128. 

marcouanus, 131. 

nodocarinatus, 128. 

panneus, 128. 

sp., 131. 
Bessey, Charles E., 232. 
Betulites westii var. latifolius, 134. 
Bifldaria armifera, 175. 

pentodon, 175. 
Big Blue river, 60, 237. 

tributaries, 235. 
Big Sandy creek, 237. 

valley floor, 236. 
Blue rivers, 59. 

intermittent tributaries, 59. 

valleys, 60. 

valleys, agricultural importance 
of, 178. 
Bluff deposit, 169. 171. 
Bog iron, 186. 

Botanical bibliography. 232. 
Box Butte Co., plates X and XIL 



Boyd, Governor, 17. 
Brachiopoda, carboniferous, 128. 
Brick, 60, 178, 202, 241. 

loess method of making, 174, 241. 

works, Lincoln, 135, 174. 

yard, Yankee Hill, 135. 
. yards, 27. 
Broadhead, 122. 
Bryozoa, fossil, 21, 24. 

list of carboniferous, 127. 
Building stones, 27, 60, 119, 121, 
138, 139, 202, 241. 

economic sets of, 19. 

exposures of, 56, 59. 

green quartzite, 163. 

presence of iron pyrite in, 30, 
206. 

tests. 24, 30, 204. 
Bullock, 199. 

Burchard, Ernest F.. 201. 
Burlington Beach, 71, 214. 

test well, 107, 121. 

section of well, 124. 
"Burning hill," 231. 
B. & M. II. R.. 62, 131, 146, 163, 210, 

212, 237, 241. 
Buttes, 37, 50, 52. 

region, 69, 78. 

western Nebraska, 152. 



Calcite, 190. 

balls. 191, 230. 

nail-head. 191. 

rhomboidal crystals, 191. 

sand crystals, 191. 

tests for. 190. 
Campodus variabilis, 129. 
Campophyllum torquium, 122, 127. 
Canyons, 37. 57, 59. 

Lodge Pole creek, 59. 

North Platte, 62. 

Pine Ridge, 62. 

Smith, 74. 

Snake falls, 63. 
Capillarity, 101, 104, 173. 
Capitol, stone of. 121. 
Capulus spinigerus, 128 
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Carboniferous, classification of, 123. 

Carmony, F. A. Paper by, 235. 

Carnellan, occurrence, 191 

Cascades, 63, 64. 

Cattle raising, 69, 104. 

Caves, 102. 

Celestite, pink, nodules, occurrence 

of, 190. 
Cement, 163. 

resources, 139. 

specimens, 18. 

tests, 24. 

works, 27. 
Cephalopoda, carboniferous, 129. 
Ceriocrinus hemisphericus, 127. 

missouriensis, 127. 
Chaenomya leavenworthensis, 128. 

minnehaha, 128. 

sp., 128. 
Chalcedony, 192, 230. 

dikes, 152, 193. 

stalactitic forms, 230. 
Channels, fossilized, 50. 

Missouri river, 56. 

North Platte river. 52. 

Platte river, 54, 97. 
Chert, 131, 212. 

nodules, 121. 
C, R. I. & P. R. R., 211, 241. 
Cheyenne Co., plates X and XI. 
Chomatodus arcuatus, 129. 
Chonetes granulifer, 122, 128. 

verneulliana, 128. 
Cladodus knightiana, 129. 

occidentalis, 122, 129. 

sp., 129. 
Clark, Captain, 36. 
Clay, 60, 116. 119, 131, 185, 202, 
230, 237, 241. 

Bad Lands, 118, 162. 230. . 

balls and pebbles, 230. 

banks, 178. 

beds, 27, 81, 178. 

boulder. 165. 

Brule, 65. 

Carboniferous. 77, 123, 202. 

concretions, 229. 



Dakota Cretaceous, 123, 134^ 136, 
202. 

deposits, 134. 

dikes, 152. 

economic sets of, 19. 

encasement of, 81. 

exposed, 56, 59. 

exposed blufts, 64. 

glacial, 81. 

occurrence, 202. 

products, 30, 131. 

resources, 24, 202. 

Salt creek, 60. 

soils, 100, 140. 

specimens, 18, 30. 

valuable, 56. 

yellow, 165, 169, 229. 
Clay pits, 23, 24, 26. 
Climate, 44. 

cloudiness, 45. 

evaporation, 48, 49. 

frosts, 48. 

precipitation, 45, 48. 

table of, 46. 47. 

rainfall, 45, 46, 47, 49, GO, 69, 
100. 

sunlight, 45, 48. 

temperature, 45, 48. 

winds, 48. 
Coal. 27, 31, 33, 34, 85, 95, 120, 198, 
238. 

analyses, 199, 202. 

beds, Iowa, 199. 

lignite, 199. 
Cocconeis placentula. 194. 
Cochlicopa lubrica, 175. 
Coelenterata, carboniferous, 127, 

211. 
Columbian Exposition, means of 
stimulating soil collecting, 224. 
Concretions, Arikaree, 162. 

Bad Lands, 230. 

cannon ball, 136. 

Carboniferous, 230. 

iron, 134. 

iron pyrite, 229, 230. 

lime, 229. 

loess, 173, 230. 
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pyroluslte, 230. 
sand, 229, 230. 
Concretionary forms, occurrence, 

229. 
Concretionary pipes, 162. 
Condra, G. E.. 26, 210. 
Cone-in-cone, occurrence, 230, 
Conglomerate, 135, 211. 

pebbly, 163. 
Contents, 7. 

Cook, Jas. H., ranch of, 192. 
Copper, 181, 230. 
Corbula hicksii, 136. 
Corkscrew beds, 18, 19, 162. 
Cornell, U. G., plates X, XI, XII, 

XIII. 
Comularia missouriensls, 128. 
County jail. Franklin county, 163. 
Cretaceous shale region, 78. 
Crinoidea, carboniferous, 127. 
Crounse, Governor, 17. 
Crustacea, carboniferous, 129. 
Ctenacanthus amblyxiphias, 129. 
Cteroptychlus occidentalis, 129. 
Cub creek, 237. 

valley. 235. 
Cut-off lakes, 68. 
Cyclotrypa? barberi, 127. 
Cymatopleura elliptica, 194. 

solea, 194. 
Cymbella clstula. 194. 

cuspidata, 194. 

cymblformis, 194. 

cymbiformis var. parva, 194. 

gastroldes, 194. 

inequalis, 194. 

laevis, 194. 

lanceolata, 194. 
Cystodictya anlsopora, 127. 

inequimarginata, 127. 

lophodes, 127. 
Cystopleura gibba, 194. 

gibba var. ventricosa, 194. 

ocellata, 194. 

sorex, 197. 

turgida, 194. 197. 

turgida var. vertagus, 194. 

zebra, 194. 



D 

Daimonellx, beds of, 18, 19, 162. 
Darton, N. H., 122, 138, 163. 

list of publications by, 233. 
Davis and Mayne quarry. 213. 
Dawes Co., plates X and XII. 
Deerfield, artificial lake at. 71. 

well at, 86. 
Deltodus angularis, 129. 
Dendrite, 188. 

in agate, 192. 
Dentalium sp., 129. 
Denver basin, 118, 140. 
Derbya benneti, 128. 

crassa. 122, 128, 131. 

keokuk, 128. 

robusta, 131. 
Diatomaceous deposits, tests for, 

197. 

uses, 197. 
Diatomaceous earth, beds of, ori- 
gin, 193, 194. 

Hooker county, 196. 

section of Wheeler county, 193. 
Diatomaceous limestone, 193, 196. 
Diatom frustules, 193. 
Diatoms, Hayes county, 197. 

list of, 194. 

Wheeler county, 197. 
Dlelasma bovidens, 128. 
Dikes, chalcedony, 152, 193. 

clay. 152. 
Dillenbeck, 179, 180. 
Dinosaur beds, Wyoming, 19. 
Drainage, 65. 

effect on Bad Lands. 146. 

general, 174. 

imperfect, 55, 68, 222. 
Drift, see glacial drift. 
Drouth, 69, 173. 

E 

Echinoidea. carboniferous, 127. 
Economic geology of Jefferson 

county, 241. 
Edmondia aspinwallensis, 128 

per oblonga?, 128. 

sp., 131. 
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subtruncata, 128. 
Elkhorn river, 55, 178* 

alluvial valley, 55. 
Elmore, Clarence J., 194. 
Enconulus fulvus, 175. 
Encyonema caespitosum, 194. 
Enteletes hemiplicata, 122, 128. 
E}risocrinus typus, 127. 
Eunotia arcus, 195. 

diodon, 195. 

formica, 195. 

formica var. elongata, 195. 

lunaris, 195. 
Euomphalus latus, 128. 

rugosus, 128. 
Eupachycrinu8?(rare), 127. 
Evaporation, 48, 49, 104, 106. 

average in Nebraska, 60, 98. 
Everett, Dr. M. H., 108. 

Dr. J. O., 108. 



Fenestella binodata, 127. 

compactllis, 127. 

conradi, 127. 

cyclofenestrata, 127. 

gracilis, 127. 

limbata, 127. 

mimica, 127. 

parvipora, 127. 

perelegans, 127. 

polyporoides, 127. 

sp., 131. 

spinulosa, 127. 

subrudis, 127. 

tenax, 127. 
Fenestellold Bryozoan, 122. 
Ficus proteoides, 134. 
FMsher, C. A., 143. 178, 233. 
Fissodus inequalis, 129. 
Fistulipora carbonaria, 127. 

carbonaria nebrascensis, 127. 

nodulifera, 127. 
Flint, 60, 131, 212, 213. 

ballast, 60, 212. 

beds, 60. 

Chase, 129. 

Florence, 129. 



Harrison, 159. 
nodules, 121, 212. 
Strong, 129. 
Fool's gold, test for, 180. 
Formations, Alluvium, 69, 118, 178, 

237, 238. 
Arikaree, 63, 64, 152, 159, 162, 

176, 228. 
Bad Lands, 143. 
Benton, 33, 60, 136, 138, 139, 140, 

202, 204, 237, 238, 241. 
Brule, 65. 
Butte, 118, 152. 
Carboniferous, 19, 21, 24, 77, 78, 

86, 108, 118, 119. 120, 121. 122, 

123, 129, 135, 167. 199, 202, 204, 

206, 230. 
Coal Measures, 54. 116, 122. 
Cretaceous, 118, 143. 178. 
Dakota Cretaceous, 21. 24, 60, 76, 

118, 123, 131, 134, 135. 136,> 167, 

182, 186, 199, 202. 204. 211, 237, 

241. 
Glacial Drift. 81. 118. 135, 138, 

165, 166, 169. 179, 180, 191, 211, 

237, 238, 241. 
Jurassic, 118. 
Laramie, 143. 
Loess, 55, 60. 118, 135. 138, 165, 

169, 171, 172, 173. 174, 211, 237. 

238. 
Miocene. 118. 
Niobrara, 138, 139. 140. 
Ogallala. 159. 163. 222. 228. 
Oligocene, 118. 143, 218. 
Permian, 24, 60, 121, 122, 129, 

130, 131. 

Chase, 129. 

Marion, 129. 

Neosho, 129. 

Red Beds, 129. 

Wellington, 129. 
Permo-carbonlferous. 121, 129. 
Pierre, 140. 142, 143. 
Pleistocene, 139, 173. 
Pliocene, 118. 

Sandhills, 57, 65, 69, 71, 176, 222. 
Succession ot, section, 119. 
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Tertiary, 143, 176, 178. 

Triassic, 118. 

Upper Carboniferous, 116. 

Upper Cretaceous, 199. 
Fossil Fields, 21, 146. 
Fossils, 123, 238. 

Arikaree, 162. 

Bad Lands, 146, 151, 162. 

Bryozoa, 21, 24. 

Carboniferous, 21, 24, 121, 127. 
131. 

Corkscrew beds, 18, 19, 102. 

Invertebrate, 21. 

Leaves, Dakota Cretaceous, 131, 
136. 

List of, iz/, 131. 

Loess, 175. 

Permian, 24. 

Pierre, 143. 

Shells, Dakota Cretaceous, 136. 

Specimens of, 18, 19, 24. 
Fragilaria construens, 195. 

construens var. vcater, IsC. 

elliptica, 195. 
Freezing of well pipes, 94. 
F., E. & M. V. R. R.. 62, 7G, 116, 

178. 
Fresh-water shells, 173. 
Frosts, 48. 
Fulmer, Dr., 187. 
Furnas, Robert W., 230. 
Fusllina, 121. 

secalica, 122, 127. 

G 

Galenite, 187. 

Gannett, H., list of publications by, 

233. 
Garnet, occurrence, 19L 
Gas, 85. 

natural, 31, 95. 
Gasteropoda, carboniferous. 128. 
Geodes, 191. 231. 

celestite, occurrence, 190. 
Geographical position of Nebraska, 

36. 
Geological bibliography, 233. 
Geological maps, 43, plates X to 

XIII. 



publications, list of, 233. 
Geological section, plate IX. 
Geology of Jefferson county, 235. 

Plate X HI. 
"Geyserlte," 215, 231. 
Gefysers and volcanoes, 231. 
Glacial boulders, 60. 166, 215. 
Glacial drift, 81, 118, 135, 138, 165, 
166, 169. 179, 180, 191, 211. 237, 
238. 241. 

region of, 166. 

source of minerals, 101. 
Glacial grooves, 167, 169. 

mud, 174. 

sand, 60, 81, 180. 
Gold, 31, 35, 179, 180. 

analyses, 180. 

excitement, 34, 179. 
Gomphonema acuminatum, 195. 

constrictum, 195. 

gracile, 195. 

berculeanum, 195. 

intricatum, 195. 

montanum var. subclavatum, 195. 

parvulum, 195. 

turris, 195. 

vibrio, 195. 
Goniobasis jeffersonensis, 136. 

sp. doubtful, 136. 
Goold-Hollingworth ditch, Ogallala, 

113, 115. 
Governor, Boyd, 17. 

Crounse, 17. 

Thayer, 17. 
Government square, artesian well, 
110. 

section of well, 125. 
Granite, 116. 

boulders and pebbles, 180. 
Gravel, 169. 178, 207, 211, 241. 

beds of, 81, 211, 238. 

glacial, 60. 

lime. 163. 

magnesian, 163. 

pebbly, 135. 

source of supply, 211. 
Gravel pits, 23, 24, 211, 241. 
Grazing lands, 37, 104, 105, 146. 
176. 
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Great Lakes, 95. 
Grit, calcareous, 1C3. 

Tertiary, 163. 
Gumbo, 140, 222. 
Gypsum, 188. 

H 

HantzBchia amphioxys, 195. 

amphioxys var. major, 195. 
Hat creek, Bad Lands, 19. 159 

basin, 56, 57. 

tributaries, 57. 
Hatcheries, South Bend, 76. 
Haworth, 122. 
Hay, crops, 56. 

ranches, 55. 
Hayden, 122, 198. 
Helicina occulta, 175 

orbiculata, 175. 
Helicodiscus lineatus, 175. 
Helodus rugosus, 129. 
Hiltner, R. S., 219. 
Historical Introduction, 17. 
Hog Thief island, 69. 
Huntington's catalogue, meteorites, 

182. 
Hustedia mormon^ 128. 
Hydeionocrinus kansasensis, 127. 
Hydraulic cement, 139, 202. 

industry, 139. 

source of, 202. 
Hydraulic ram, 71, 77. 
Hydrographic basin. 49. 
Hydrography, 49. 



Ice harvest, 71, 86. 
Ice jams, 54. 
Ice sheet, 165, 166. 
Illustrations, 11. 
Indian creek, 237. 

valley, 235. 
Industries, alfalfa. 55, 59. 

brick, 202. 

cattle. 69, 104. 

clay, 123. 

hay. 55. 

hydraulic cement, 139. 



ice harvest, 71, 86. 

irrigation, 09. 

salt, 107. 

sheep, 69. 
Inoceramus labiatus, 138, 139. 
Invertebrate fossils, 21. 
Iowa, boundary, 68. 

coal. 199. 
Iron Mound, 135, 167. 
Iron pyrite. 123. 134, 180, 185. 

concretions, 229. 230. 

crystals, 185. 

decomposition, 232. 

nodules, 134, 185, 230. 

tests for, 180. 
Irrigation, 49, 54, 56, 57, 58, 59, 
69, 81. 82, 105. 110, 111, 112, 
115. 162. 177. 

ditches, 52, 57, 97. 

laws of, 1897, S2. 



Janassa maxima, 129 

unguicula sp., 129. 
Jefferson Co.. geologv of, 235 to 241 
plates X and XIII. 



K 



Kansan epoch, 166. 
Kansas, hydraulic cement industry, 
139. 

*'mortar beds," 163. 

salt beds, 107, 214. 

salt mines, 77. 

Tertiary grit, 163. 
-Kettle springs," 75. 
Keyes, Charles R., 122, 123. 
Kimball Co., plates X and XI. 
Klose Bros., brick business, 174. 
Knight, Wilbur C, 130, 131. 
Kunz, George F., 182. 



Labradorite, occurrence, 191. 
Lakes. 49. 62, 63, 65, 68, 69. 

artificial, 69, 71. 74. 

Clear, 67 
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Cut-off, 68. 

Dad's, 67. 

Florence, 68. 

lagoon, 68, 69. 

Marsh, 67. 

Pelican, 67. 

Red-deer, 67. 

region of, 67, 68. 

Salt, 7T 

sandhill region, 177. 

subterranean, 95, 102. 

Watt's, 65, 67. 

Wood. 67. 
Lamellibranchiata, carboniferous, 

128. 
Land shells, 173. 
Lava beds, 152. 
Lead, 187. 
Lewis, Captain, 36. 
Lignite, analyses, 202. 

coal, 199. 

Dakota county, 201. 
Lime. 119. 172, 222. 

balls. 173, 230. 

concretions, 229. 

gravel, 163. 

pebbles, 222. 

soil. 222. 

specimens, 18. 
Lime kilns, 27. 138. 
Limestone, 54, 60. 116, 122, 131. 163, 
202, 212, 229, 230. 

Benton, 60, 138. 

Bethany, 123. 

Carboniferous, 77, 123, 167, 204, 
206. 

chalky, 140. 

composition, 190. 

concretions in, 229. 

Cottonwood, 122, 123. 

diatomaceous, 193. 196. 

exposed bluffs, 54 

flinty. 60. 

Forbes, 123. 

greenhorn, 138. 

lola, 123. 

magnesian, 119. 

Plattsburg. 123. 



Plattsmouth, 123. 
Limnaea caperata. 175. 
Limonite, occurrence, 186. 
Lincoln, artesian well, 110. 

brick works, 135, 175. 

F street well, 78. 

South street, 78. 

test well, 29, 85, 136. 

tile works, 135. 
Lingula scotica-nebrascensis, 128. 
Liquidamber integrifolius, 134. 
Liriodendron giganteum, 134. 
Lists, books on soils. 227. 

geological publications, 233. 

meteorites, 184. 

papers on soils. 228. 

papers on volcanic dust, 219. 

papers on natural history, 232. 

reports to be published, 234. 
Little Blue river, 235, 236. 

valley, 236. 

valley floor, 236. 
Little Sandy creek, 237. 
Lloyd mineral well, 109. 
Loam, 171, 178. 
Lodge Pole creek, 58. 

canyons, 59. 

underflow. 58. 

valley, 58. 

valley floor, 58. 
Loess, 55, 60, 118, 135, 138. 165, 
169, 171, 172, 173, 174, 211, 237, 
238. 

brick, 174. 241. 

concretions, 173, 230. 
•economic advantages of, 17-1. 

fossils, 175. 

lime concretions in, 229. 

plain, 59, 68, 235. 

'shells, 174. 

soil, 222. 
Long Pine canyon, 76. 

Chautauqua, 75. 

springs at, 75. 
Lophophyllum profundum, 122, 127. 
Loup system. 52, 55, 193, 198. 
Loveland, Professor, 45, 95. 
Lyman Sand Co., 210. 
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M 



Macrocheilus altonense, 1^8. 
Magnesia, 118, 163. 

calcareous, 163. 

rock, 222. 

soil, 222. 

tables of, 163. 

unaltered, 163. 
Magnetite, 186, 187. 
Magnolia boulaynna, 134. 
Mammoth, 173. 
Marble, 116. 

Marcasite, nodules, '186, 230. 
Marshes, 77. 
Mastodon, 173. 
Meek, 122. 
Meekella striatocostata, 122, 128, 

131. 
Meekopora prosserl, 127. 
Melosira distans, 195. 
Meridion constrictum, 195 
Metacoceras dubium, 131. 

sp., 131. 
Meteoric iron, 181. 
Meteorites, 134. 

catalogue of. 182. 

Fort Pierre, 182. 

Lancaster Co., 184. 

Red Willow Co., 184. 

Rock Co., 184. 

source, 181, 182. 

York Co., 182, 184. 
Methods of raising water, 111. 

for irrigation, 112, 113. 

devices, 113. 
Mica, tests, 180. 
Microcyclus discus, 127. 
Miller, Dr. Geo. L., 71, 86. 
Minerals, 101. 

miscellaneous, 191. 

specimens, 19. 
Minichaduza creek, 57 

valley, 71. 
Missourian Age, 119. 
M. P. R. R.. 210. 

Missouri river. 36, 49, 50, 56, 57, 
135, 138, 142. 



alluvial plain, 66. 

axis of, 68. 

bluffs, 56. 

channel, 56, 68. 

current, 56. 

source of, 50. 

valley floor, 56. 

water level, 38. 
Morrill, Charles H., 18, 19, 21, 213. 

appropriations by, 18. 
Morrill geological expeditions, 18, 
23, 24. 

1st annual. 18. 

2d, 3d,, 4th, 5th, 6th, and 7th, 19. 

8th, 21. 

decline of, 21. 

history of, 18. 

private excursion introductory 
to, 18. 
Mortar, tests of, 24. 
Mortar beds, 163. 
Moss agate, occurrence, 192. 
Murchisonia lasallensis, 128. 

terebra, 128. 
Myalina ampla, 128. 

aviculoides, 131. 

peratenuata, 131. 

permiana, 131. 

recurvirostris, 128. 

sp., 128, 131. 

N 

Natcopsis subovatus, 128. 
Native plaster, composition, 22S. 

compression tests of, 229. 
Natural Prussian Blue, 187. 
Nautilus eccentricus, 131. 

ferratus, 129. 

occidentalis, 129. 

ponderosus, 129. 

spectabilis, 129. 
Navicula ambigua, 195. 

bacilliformis, 195. 

cuspidata, 195. 

dicephala, 195. 

elliptica, 195. 

limosa, 195. 

macilenta, 195. 



252 



INDEX 



nobilis, 195. 

parva, 195. 

placentula, 195. 

placentula var. tumlda, 195. 

pupula, 195. 

radiosa, 195. 

radiosa var. acuta, 195. 

rostrata, 195. 

serians, 195. 

sphaerophora, 195. 

trinodis var. inflata, 195. 

viridis, 195. 

viridula var. slesvicensis, 195. 
Nebraska, geographic center of the 
United States, 45. 

geographical position, 36. 

organized as state, 36. 

organized as territory, 36. 

population, 36. 
Newell, F. H. list of publications 

by, 234. 
Nicholson, H. H., 199, 218. 
Niobrara, artesian well. 86. 
Niobrara river, 57, 64, 143. 

bluffs, 57. 

flood plain, 57. 

source, 57. 

valley, 57. 

alluvial valley, agricultural im- 
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valley, 52, 55. 

valley floor, 52. 
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Odontolite, 193. 
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Oil, 31, 85. 

film of, 221. 
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Opephora paciflca, 195. 
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Placenticeras placenta, 142. 
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boulders. 165, 166. 
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valley, 59, 140, 178, 210. 
Resources, 29, 31. 

cement, 139. 
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221. 

neglect of, 27. 
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sand, 207, 210. 

soils, 221. 
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water, Importance of, 97. 
Reticularia perplexa, 128. 
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Rhombopora lepidodendroides. 127. 
Rivers, Big Blue, 60, 235, 237 
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Niobrara, 57, 64, 143, 178. 
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Snake, 63. 
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River valleys, alluvium of, 178. 
Riverview Park well, 108, 110. 
Rocks, 101. 

chalk, 138, 139. 241. 
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lime. 238. 241. 
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sand, 237. 

sedimentary, 116. 
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Rulo Coal Co., 199. 
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Salt basin, Lincoln, 77, 214. 
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Salt creek, 60, 110, 222. 

basin, 60, 77. 

clay, 60. 

drift hills, 60. 
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banks. 207. 
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concretions, 229, 230. 

crystals, 191. 

Dakota. 134. 

deposit, 207. 

dunes, 37, 55, 118. 

glacial, 60, 81, 180. 

magnetic iron, 186. 

pits, 210, 241. 

percentage in Nebraska, 100. 

Platte river, 179. 

production, 210. 

residual, 60. 

resource, 207. 

ridges, 176. 

Rocky mountain, 163. 
samples, 30. 

source of supply, 207. 
Sandhills, 57, 65, 69. 71, 176. 222. 

areas, 55. 

drainage, 55. 

economic importance, 177. 

lakes, 69. 177. 

lake region of, 67. 

origin of, 176. 

region, 36, 65. 

springs of, 177. 
Sandstone. Arikaree, 64. 

Butte, lis. 

concretions of, 220. 

Dakota, 60, 131, 134. 
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Shale, 116. 119, 138, 139, 140, 142, 
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concretions in, 230. 
Cretaceous region, 78. 
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Thayer, 123. 
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Silt, 178. 
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225. 
alkali. 222. 
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analyses. 100, 222, 226. 
Bad Lands. 222. 
butte. 222. 
clay, 100, 140. 
collecting, 224. 
composite, 225. 
drift, 222. 

economic sets of, 19. 
gumbo, 222. 
lime, 222. 

list of papers on, 228. 
loess, 222. 
magnesia, 222. 
mechanical analyses, 222. 
specimens, 18, 24. 
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surface, 172. 
Soil moisture, 101, 104. 

conservation of, 100, 103. 104. 
106. 
Soldiers' Home. 138. 
Solenomya sp.. 131. 
South Bend, fisheries, hatcheries, 

76. 
S. Dakota artesian basin, .81. 
S. Dakota Bad Lands, 19. 
South Platte river, 55, 58. 

valley, 55. 
Speriferina cristata, 122, 128. 
Sphalerite, 187. 
Sphyradium edentulum alticola 

175. 
Spirifer cameratus, 122, 128. 
Spirorbis sp., 127. 
Sponge spicules, 193. 
Springs, 55, 58, 60, 62. 69, 71, 74, 
75, 77, 98, 99, 106, 162. 

artesian, 71, 75. 

artificial, 77. 

"kettle," 75. 

"mound," 75. 

saline. 77, 78. 

salt, 107, 214. 

Seven. 76. 

source of Arikaree falls, 64. 

source of streams, 71. 

utilization, 76. 
Spring water, 77. 
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State geological survey, 17, 18, 23, 
26, 27, 28. 34. 222. 
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Stratigraphy, 122. 
Streblodus angustus, 129 
Streblotrypa prisca, 128. 
Streptacis whitfieldi?, 129. 
btromatopora sp., 127. 
Strophostylus remex?, 129 
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Succinea avara, 175. 

grosvenorli, 175. 

ovalis, 175. 
Sulpho-saline Baths, 108, 214. 
Sunlight, 48. 
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195. 
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capitata. 195. 
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*Syringopora multattenuata, 127. 
Swallow, 122. 
Swamps, 68. 
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Tabellaria fenestrata, 195. 
Table lands, 59, 78, 104. 

source of Niobrara river, 57. 
Temperature, 48. 
Terraces, 50, 52, 60. 
Terrestrial iron. 181. 
Tertiary grit, 163. 
Tertiary mud, 146. 
Tests of building material, 24. 
Tetracyclus lacustris. 195. 
Thamniscus palmatus, 128. 

pinnatus, 128. 

sevillensls, 128. 
Thayer, Governor, 17. 
Tile kilns, 27. 
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Topographic maps, 39, 43, 44. 
Topographic survey, U. S., 40. 

progress in Nebraska, 41. 

other states, 43. 
Topography, 37. 
Trachydomia wheeleri?, 129. 
Trans-Mississippi Exposition, 19, 

225. 
Tree-stone, 188. 
Turbo sp., 129. 
Turquoise, occurrence, 193. 
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Unio barbouri, 136. 
sp. (doubtful), 136. 

Union, well at. 109. 

J. P. R. R., 210, 213. 

U. S. Geological Survey, 39, 40. 41. 
43, 44. 

U. of N. building stone of, 121. 

University Photographer and En- 
graver, plates X, XI, XII. 



Valley wash, 178. 
Vallonia gracilicosta. 175. 
Vermes, carboniferous. 127. 
Vitrea hammonis, 175. 
Viviparus hicksii, 136. 
Volcanic ash, 194, 215, 231. 

analyses, Harlan county, 218, 219, 

beds of, 162. 

Hayes county, 197. 

papers on, 219. 

tests for. 107. 198. 
Volcanic dust, 216. 

occiirrence, 214. 

papers on, 219. 
"Volcanic froth." 215. 
Volcanoes, 231. 
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Ward. H. B., 232. 

Water, alkaline. 78, 105. 237. 

artesian, 82. 
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chalybeate. 105. 

circulating. 98. 
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creeping, 98, 99. 

flowing, 87. 

ground, 79, 99, 101, 102. 

hard, 78, 105. 
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iron, 78, 221. 

mineral, 78. 

pollution of, 105. 

saline, 78, 105. 

salt, 78, 107. 108. 110. Ill, 214, 
237. 

sandhill region, 177. 
sheet, 95, 96, 101, 102, 152. 
soft, 78. 
spring, 77. 
storing of, 69. 
storm, 100, 105. 
sulphur, 78. 
surface. 104. 177. 
underground, 49. 79, 102, 113, 115. 
utilization. 49, 111. 
well, 77. 
Waterfalls, 62, 63. 
Arikaree, 64, 74. 
Schlegel, 63. 
Snake, 63. 
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Missouri river, 38. 
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"blowing," 93, 94. 95, 97. 
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deep, 31. 78, 81, 140, 180. 214, 221. 
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ordinary, 78, 79, 107. 

records, Jefferson county, 242. 

"roaring," 93, 94. 

saline, 78. 

salt, 109, 110. 

section of, 239, 240. 

shallow, 81. 

"singing," 93. 

South street, 78. 

spouting, 79. 

table of, 88. 

test, Burlington Beach, 107, 121, 
124. 

test, Lincoln, 29, 85, 136. 

weather, 93, 95. 
White river, 56, 57. 

source, 57. 

valley, 56. 
Whitney, Milton, 100, 225. 
Wild Cat mountain, height, 38. 



Williston, 122. 
Windmills, 113. 
Winds, 48, 55, 67, 97. 

agent of loess deposit, 174. 

cause of blowing wells, 96. 

sweeping, 37. 

transporting power of, 176. 
Wolcott, Robert H., 232. 



Yankee Hill brick yard, 135. 
Yoldia subscitula, 131. 



Zaphrentis sp., 127. 
Zeacrlnus acanthophorus, 127. 

mucrospinus, 127. 
Zinc, 187. 

Zonitoides arboreus, 175. 
Zoological bibliography, 232. 



ERRATA 

On page 90 under Howard county, Howard should read Dannebrog. 

Fig. 105, Auburn should read Verdon. 

Fig. 82, mountains should read mountain. 

Page 128, Steblotrypa should read Streblotr3rpa. 

Page 175, second line from bottom, Pils. should read Mull. 
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